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have not the neb \elvetj cornflower blue which is most 
esteemed, but the> possess the merit of remaining bright 
and glittering under artificial light Now and again, how- 
e\er, a specimen from the same locality, ^anji gf the same 
blue colour by day, is foun^ to present a purplish hue at 
night In Australia, especially m Queensland and New 
South Wales, sapphires occucin several localities 

Sapphires even when i^f tjie finest blue, do not increase 
in value with their size to anything hke the same degree 
as rubies indeed, asapphircof perfect hue and toneshows 
to the greatest 1 advantage vvlicn of quite moderate 
dimensions, if very large, it may appear almost black, 
especially at night Again, lai^c sapphires are far more 
common thaivHrge rubies A fine lapphirc of i carat is 
worth considerablj Icsstinn a perfect diamond of t carat, ■ 
Its market value maj be put dovyn as about There 

vv ere fine large sapphires in the possession of Lady Burdett 
Coutts, the Dukoof Devonshire owns a stone of ^o carats, 
agood rose cut sapphire may be seen m the Mineral Gallery 
of the British (Natural History) Museum, while m the 
collection of minerals in the Jardin des Plantes of Parjs is 
the famous Kospoli sapphire weighing 132^ carats The 
saphir mcncxUciix, formerly in the Hope collection, is not a 
typical specimen, for it is pale in colour and assumes an 
amethystine hue /it night Still, in its original form, an 
octagon Jths of an inch across, and weighing nearly 
24 carats, it presented featuresof interest It had once be 
longed to Lgahtc, Due d Orleans, jt brought 700 guineas 
when sold at Christies on May la, iSbO Unfortunately 
it has been sme^ rccut 

The sapphire was engraved sometimes in the later 
Roman days, but more frequently in the cinque cento 
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time. The pendent sapphires m the votive crowns of the 
Guarrazar treasure (7?h century) m the Cluny Museum, 
and those on the front of the Pala d’oro m the church of 
Sant’ Atnbcogio at Milan (8th century), are of Indian 
origin, perforated and roughly polished, but not faceted 
Small polished sapphires en cabochon are frequently found 
set in gold rings of stirrup form, and having a projecting 
bezel — worn by lay persons as well as by ecclesiastics in 
the 13th and 14th centuries 

4 Amongst the rarer corundums is the pure green 
sapphire or oriental emerald But greenish and greenish 
blue corundums, generally pale, as are most of those 
from Montana, or somewhat inclined towards an olne hue, 
like the majority of the green sapphires from Ceylon, are 
by no means uncommon The true oriental amethyst or 
purple'sapphire is occasionally met with of a full tone, 
It is an interesting and beautiful stone, strongly dichroic, 
and often made up of alternate layers ofruby and sapphire. 
Violet specimens of poor quality are generally “ fired," so 
as to change them into pale rubies. White sapphires of 
perfect purity do not seem to be common; a fine speci- 
men of 26 carats is rn the author s collection, but there 
is not a single good cut example in the Jermyn Street 
Museum, the Natural History Museum, or in the 
Townshend collection 

While the ruby holds its own by candle and gas light, 
the sapphire generally becomes dull, often acquiring a 
somewhat purplish or amethystine hue 

The white sapphire of modern writers is, in all 
probability, included under the adama$ of i’liny , the blue 
sapphire is the ancient h^actnthus, while the true ruby, 
the spinel, and certain red garnets were the several 
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varieties of Pliny's Mrbuuculus, under which name the 
writer included several stones which were perfectly 
distinct from one another. 

In concluding this account of the transparent varieties 
of corundum, mention may be made of the extreme 
ingenuity with which, in a pale or poor coloured sapphire, 
the native lapidary in Ceylon will tahe advantage of the 
presence of a streak or spot of rich colour. He will so 
cut the stone as to throw this colour into the entire gem. 

Corundum (inciiidiiig Sapphire and Ruhy) is represenUd in the 
Tounsheiid Collection by tiventy-six specimens 
Sapphire. While, with very pale bluish grey hue, faceted, 
octagonal; ^^io.diam.;coronet mount. (Hopecatalogue, 
p. 40, No. tg.) Plate I. fig. 4. 1257— ’6g. 

Sapphire. Straw yellow at the ends, and pale grey in the 
middle, o^'al oblong ; |io. by |in. and gin. thick; coronet 
mount. (Hope catalogue, p. 40, No. 13.) Plate I. fig. 5. 

1256— '69. 

Sapphire. Yellow, faceted, oval, fin. by ^ in.; coronet mount. 

1312 — '69. 

Sapphire. Apricot colour, octagonal oblong, step-cut ; /j in. 
by IB in. ; bordered with 34 roses, openwork mount, (Hope 
catalogue, p. 36, No. 13.) Plate I. fig. 6. 1260— '69. 

Sapphire. Pale lavender blue, m cahothon, prismatic by 
reason o{ a flavv,iong oval; JJin. by g in.; coronet mount. 
(Hope catalogue, p. 42, No. 31.) Plate I. fig. 7. 

1238— '69. 

Sapphire. Djep blue, oblong; in. by v.^th » 

bnllianls on each shoulder of the ring, and 4 small tv^-^ 
oa the claws of the setting. j33'^ ^ 

6U:lt4<H3 ** 
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Sapphire Deep blue, nearly circular , in diatn with 2 
pear shaped brilliants, (fm by Jin ) on the shoulders, and 
10 small brilliants in the setting 1240 — 69 

Sapphire Blue, «t cahochon, oval, by 

mounts 1241 — 69 

Sapphire Blue, faceted, egg shaped , f m by J in and ^in 
thick coronet mount 1242 — 6g 

Star Sapphire Pale grey blue, en cibochcn, oval, Jin by 
m , plain mount 1243 — '69 

Star Sapphire. Blue octagonal, «» faJoc/n»» , -fj m by^Jm , 
bordered with 47 small brilliants and a socket for another , 
m silver setting on openwork mount 1244-^69 

Star Sapphire Pale blue, bemtspbencal , J m diam , bor 
dered with 2 circles of diamonds {26 + 24}, and with 27 
diamonds on each shoulder of the ring Z24j-~’6g 

Star Sapphire Pale blue, squarish, with corners rounded , 
^in diam , coronet mount 1246—69 

Sapphire Violet or amethystine — the onental amethyst, 
faded, oval , m by | in , bordered with 24 roses set m 
silver, and bearing 6 brilliants and 2 roses on each shoulder 
(Hope catalogue, p 39, No 10 ) Plate I fig 8 

1247 — 69 

Sapphire Violet or amethystine — the oriental amethyst, 
faceted, oblong , in by J in , bordered by 44 roses set 
in Sliver on openwork mount 1277 — ’69 

Sapphire Lavender, faceted, oblong, xV by | in , 

coronet mount 1248 '69 

Ruby Pale claret colour, faceted, oblong, Jm by , 

coronet mount 1280 6g 

Ruby Fine red, faceted, Jm by -^m , bordered with 12 
brilliants , solid mount 1249 ’69 
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Ruby. Rich red, Indian p6lishcd, subovate ; ^ X in. ; set \vith 
a brilliants and lo small roses ; coronet mount. 1252 — ’69. 
Ruby. Rich red, faceted, oblong, with corners rounded ; J in. 
by j'^jin. ; bordered with 3a brilliants and 2 roses; open* 
work mount. 1253 — ’69. 

Ruby. Red, faceted, with rounded ends ; ^7 r®f 

at one corner) ; with 14 + 8 brilliants and 2 roses as 
border, and on shank openwork mount. 1254 — ’69. 

Ruby. Rich red, faceted, circular; ^in. diam. ; with 12 4- 6 
brilliants and 2 roses on edge and shank; openwork mount. 

1255— '69. 

Star Ruby. Pink, <u cabockon, hemispherical ; in. diam. ; 

claw mount. 1250— ’£9. 

Star Ruby. Rich colour, tu tahochm^ oval; J|iD. by im. ; 
bordered with 35 brilliants; openwork mount. (Hope 

catalogue, p, 34, No. 14.) Plate I. fig. 9. 1251 — ’69. 

Corundum. Translucent clove brown, with greycbatoyancy, 
and with iridescence through a flaw ;''rnraior/^on, oval; 
Jin. by coronet mount. (Hope catalogue, p. 42, 

No. 27.) Plate I. fig. 10. 1258 — ’69. 

Corundum. Translucent, wine coloured, tn cdhochon, oval ; 
I in. by -^^in.; bordered with 16 roses set in silver on a 
swing mount. (Hope catalogue p. 37, No. 15). Plate I. 
fig. XI. 1259— ’69. 

Stt also Ap^oidix /Mtng pagt 158. 

Spinel. 

No precious stone includes so wide a range of colours 
as the spinel. Following the order of the rainbow, ue 
have red, oran^xe, green, blue, and violet-coloured spinels ; 
and also those which show the hues known as purple, 
puce, and indigo. Yellow spinels are not unknown ; some 



84 


PlfCCIOUb STONES 


are colourless, others black Another character of im* 
portance which enhances the position of the spinel as a 
gem*stone is its hardness, which, though inferior to that 
of the rub), is greater than that of the red garnet But 
o\cr against these excellences of the spinel must be set 
the lack of fire, due to its small refractive and dispersive 
power and also the somewhat prosaic quality of its 
colour, attributable m part to the absence of plcochroism 
It IS, perhaps, unfortunate for the appreciation of this 
species of precious stone that its red varieties seem to 
cuter into competition with the incomparable splendour 
of the rub), and its blue varieties with the velvety softness 
of the sapphire But the spinel owns other hues which 
labour under no such disadvantages There is a brilliant 
aurora red, and a whole suite of passage hues, between 
mdigo and puce, which stand alone for curious beaut) 
And to these ma) be added steel grc), slate and sky-blue, 
without exhausting the colours offered by the spinel 

The red varieties of the spinel are generally spoken of 
as "spinel ruby ” aud "balas ruby, ” those designated by 
the latter name being inferior in colour and brilliancy, 
and lesslikethe true rub) , but, chemically and physically, 
there is no sharp distinction between them " Rubicelle " 
is a term applied to orange and flame coloured spinels, 
those that are violet and purple being called " almandine " 
spinels 

Spinels fit for use in jewellery come from many 
localities Of these the chief are m Burma, Siam, and 
Ce)lon, also in the United States, m New York, and 
New Jersey, but the fine large red spinels come exclusively 
from India, several of these, weighing, when properly 
cut, as much as 25, 72, 81 carats, .have recently found 
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their way to Europe One rose coloured specimen 
weighed as much as 150 carats, but being too pale was 
sold for no more than £So An unusually large and fine 
crimson spinel or spinel ruby, weighing carats, from 
India, proved to have the specific gravity 3 582, while its 
index of refraction was — for the red ray i 711, for the 
jellow ray i 714, and for the blue ray i 719 Its hard 
ness scarcely exceeded that of th#* red garnet, but the tests 
of specific gravity and refraction sufficed to show that it 
was a true spinel A spinel rubj of rich colour i> seen 
probably to the best advantage when step cut , the paler 
hues often look well brilliant cut A border of small 
diamonds enhances the colour and beauty of a spine! 

The spinel crystallizes m the cubic or monometric 
system, a regular octahedron being us most common form 
Some of the natural crystals of spinel are so perfect in 
shape and polish that they are quite fit for ornamental 
mounting without further preparation The hardness of 
this gem Is 8 while its specific gravity is about 3 6^ The 
following determinations of the specific gravity of choice 
cut specimens of spinel will be useful for reference 


Deep red 

3 5’'* 

Rose red 

3631 

\urora red 

3590 

Dull purple 

3637 

Puce 

3592 

Ind go 

3675 

Sky blue 

3615 

Deep ud go 

ins 


Where the specific gravity of a spmel is too near that 
of a garnet to allow oftbespeciea being thus distinguished, 
the superior hardness of the spinel enables the problem 
to be solved It is scarcely necessary to say that the 
dichroiscope affords no cntenon in such a case, since ihe 
spinel and garnet both belong to the monometnc system 
and are necessarily monochroic 
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Spinel IS essentully composed of one molecule of 
alumina and one of magnesia, or m lOo parts 

72 I Magnesia 28 

But in the coloured taneties decided traces of other 
oxides occur, such as those of chromium and iron in the 
spinel rub) , oxide of copper in the grass green spinel 
chlorospinel , and the protoxide of iron m the darker 
and opaque varieties Some specimens of pleonaste, the 
black spinel of Ceylon, hare been found to contain orer 
20 per cent of ferrous oxide, the protoxide of iron which 
takes the place of its equivalent of magnesia 

Spinels in true crystals and very hard hare been 
formed arliflciallj, though not of fine quality and large 
size, by several different processes, such as heating alumina, 
magnesia, and boracic acid together to a very high 
temperature The rapour of aluminium chlonde passed 
oier healed magnesia also produces spinel crystals, so 
does the strong heating together of magnesia and alumina 
Some imitation blue spinels or sapphires hare been made 
by the fusion together of alumina, lime, and a little 
cobalt These ingredients hare, horrerer, gnen a blue 
k assy miss softer than true spinel, and merely enclosing 
here and there a few minute crystals of what may bt 
termed a hme spmel, ' the mam mass being indeed the 
ame subsmnce, but in a ritreous or non crystalline state 
sold r '■’liiel, which has been 

even r r “JT, of sapphire or 

even lhan that of blue spinel * 

sCmel' "ilT"-' 

ej-e aa”l ^lunt f ''I' 2 “ "siitrouniled on 
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Spmel Ruby red, square, step cut , jin , surrounded on 
edge and shank by 20 + 16 = 36 brilliants , set lozenge 
wise on a plain mount 1327 — ’69 

Spinel Pale purple, faceted, back step cut, Jin by Jin, 
bordered with 37 ros>e diamonds m openwork mount 

1192 — 6g 

Spinel Indigo blue, faceted , |in byy\-in , bordered with 
18 rose diamonds, set m siher on openwork mount 

1325— 6g 


Turqioise 

The turquoise acquired its name from ha\mg been 
imported into Western Europe by way of Turkey The 
best specimens come from the district of Nishapur, m the 
Persian province of Khorassan, where the gem occurs m a 
porphyntic rock The hardness of the stone is nearl} 6, 
and Its specific graMty 2 75 There is a peculiar quality 
- m the colour of the best turquoises, which is partly 
dependent upon the delicate hue of its blue, with which a 
slight infusion of green is mingled, and partly upon the 
faint translucency of the stone For turquoise is indeed 
not opaque, thin splinters transmitting light easilj 

It IS \ery probable that turquoise \ as described by 
Pliny under the three name* of callats, callatna, and 
callatca Turquoise is often now called callaite, while an 
allied mineral from a Celtic gra\e near Mane er H’roek m 
Lockinariaquer, and now presened m the Museum of the 
Poljmathic Society of Morbihan, has been called callais 
and callainite, but has lately been pro\ed identical with 
the \anscite qf Breithaupt, a mineral described in 1837 
The true turquoise, which shows \-arious hues and 
tones of blue, greenish blue, and bluish green, is not to be 
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confounded with the blue fossil turquoise, or odontolite, 
which IS in fact fossil ivory, generally of Mastodon teeth 
The true turquoise owes its colour to phosphate of copper 
and its powder becomes dark blue when moistened with 
strong ammonn Odontolite is coloured by phosphate of 
iron IS more opaque and heavier than turquoise, and 
much softer and shows its bony structure under the 
microscope Turquoise often becomes green bj age, this 
change is fiequently noticeable in the turquoise cameos of 
the Italian cinque cento 

Turquoise is a phosphate and hydrate of alumina, 
associated with a hydrated phosphateof copper, it alwajs 
contains small quantities of phosphate of iron and manga 
nese A fine Persian specimen contained m loo parts 


Phosphorus pentoiide 328 I Water 

Murolna 40 2 | Copper oxide 

Iron and manganeso oxides 24 


193 

S3 


Turquoises of considerable sue and occnsionally of' 
good colour are met with having Persian and Arabic 
inscnptions or ornamental designs engraved upon them 
The hollows of thcr designs arc sometimes gilt, sometimes 
inlaid with gold wires 


The distinction between turquoises dc la vitillc rocht 
and those * la no, n, lie roche has a real existence The 
Jincr chielly obtained from the Nishapur district, are 
upenor in qualitj of colour. eae„ avhen the latter belong 

V to " >«"'= »Tquoisc, or with 


andT Lr if'^r T varj much m colour, 

tlmr lu? S "■'-ablyprescrae 

hue Some of them contatn tnterspersed particles of 
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quartz No less than 7 per cent of copper oxide occurs 
in some of the stones from the Burro Mounts, Grant 
County 

Turgnotse is represented i» the Tounshend Collection by six 
specmens 

Turquoise Greenish blue, cut with a female head 10 relief 
nearly circular , -jV in diam , solid mount (Hope cata 
logue, p gr No 7 ) Plate I fig 12 1261 — 6g 

Turquoise Dark rich blue, somewhat mottled and dull, 
oval cut en calochon J m by g m bordered with 14 
rose cut diamonds each m a little floret and with an 
outer oval of 14 brilliant cut diamonds, 3 brilliants on 
each shoulder of the openwork ring — altogether 34 
diamonds 1262 — 6g 

Turquoise Blue, somewhat earthy oval, cut <« eahoehon 

Jin by iin bordered with 14 brilliants openwork 
mount 1263 — 69 

Turquoise Fine blue o\al cnX <u cahocl on •jSrin byi^fin 
broad and thick gold ring 1264 — 69 

Turquoise Deep blue o\al nearly flat ^in by gin 
solid mount 1265 — 69 

Turquoise Rather pale and somewhat greenish blue heart 

shaped, inlaid with gold wires Persian gin by 
coronet mount 1266 — 69 


Call vinite 

There are three minerals passing under the name of 
turquoise The true turquoise is the callaite of mineralo 
gists, then there is a fossil turquoise or odontolite 
and lastK we have a pale bluish green stone which has 
been described under the names callais, \ariscite, and 
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callainite, and which presents a near relationship to tlie 
true turquoise Its hardness is 4, its specific gravitj 
2 55 , and its percentage composition 

Alumloa 33 4 | Phosphorus pentoxida 44 9 

Water 23 7 

There is another blue mineral related chemicall} to 
turquoise and callaimte and known as lazulite It is 
essentiallj a hjdrated phosphate, but contains besides 
aluminium a considerable proportion of magnesium and 
iron , copper is generally absent It is softer and rather 
heavier than turquoise, and is far more difficult to dissolve 
in acids than that species In colour it varies from a fine 
sky blue to a tint not far removed from that of pale lapis 
lazuli— '1 perfectl) distinct mineral Lazulite was occa 
sionallj used m ancient times as an inhy, for instance, in 
the gold armlet from the Oxus now preserved m the 
British Museum 

Topaz 

Although the topaz is a pcrfcctlj definite and distinct 
mineral species, jet three different stones are commonlv 
called bj this name But the topaz known a5“onenl'il 
topaz is in rcalitj the jellow sapphire a kind of 
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The true topaz belongs to the orthorhombic system , 
its crystals are prisms, usually ha\ing but one end 
regularly terminated The cleavage of topaz is highl} 
perfect and basal, that is, transierse to the length of 
the prism The prismatic (aces are commonly deeplj 
channelled but brilliant The refractue indices of 
topaz, in the three directions of the axes, are, for the 
yellow ra} m a colourless crjstal 

a = Z 622, fi - 1 615 , y = I 612 

The double refraction of topaz is strong, and the 
pleochroism of coloured specimens %eiy marked A wine 
jellow crystal from Brazil showed two images, one rose 
pink and the other brownish yellow, in the dichroiscope, 
after heating, the same crystal ga\e a stronger pink colour 
and d dull white The colours of topaz are many and 
beautiful , the rose pmk (often called burnt topaz) is 
commonly obtained by heating the nchly coloured wine 
yellow or amber yellow crystals but occasionally occurs 
in natural specimens Blue and pale green topazes are 
sometimes found of large size, and are more brilliant than 
similarly tinted beryls Colourless topazes \arya good 
deal in purity of hue and fire, those from Brazil are often 
of remarkable whiteness, and show dazzling reflections of 
pure white light when properly cut The polish which 
the topaz takes is %erj high, and the surface of cut 
specimens is exceedingly smooth and slippery to the 
touch 

Tb" specific gra\aty of the topaz, e\en in perfectly 
flawless and transparent specimens, ranges between rather 
w ide limits, so far as the colourless specimens from different 
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callamite, and \shich presents a near relationship to the 
true turquoise Its hardness is 4 , its specific gravitj 
2 55 , and Its percentage composition 

Alumlaa 31 ^ | Phosphorus pentOTida 449 

Waier 2^ 7 

There is another blue mineral related cheinicallj to 
turquoise and callamite and known as lazulite It is 
essentiallj a hjdrated phosphate, but contains besides 
aluminium a considerable proportion of magnesium and 
iron , copper is generally absent It is softer and rather 
hea\ier than turquoise, and is far more difficult todissohe 
in acids than that species In colour it vanes from a fine 
skj blue to a tint not far removed from that of pale hpis 
lazuli — a perfectl) distinct mineral Lazuhte was occa 
sionallj used in ancient times as an inhj, for instance, m 
the gold armlet from the Oxus now preserved in the 
British Museum 


Topaz 

Although the topaz is a perfectly definite and distinct 
mineral species, jet three different stones are commonh 
called bj this name But the topaz known as “oriental 
topaz * is in rcalitv the jellow sapphire, a kind of 
corundum , tiic occidental or Scotch topaz is nothing but 
vtllow quartz , while the true topaz, sometimes spoken of 
as the Brazilian topaz, is the onlv one winch in rcalit> 
mav properU bear the name The hardness and specific 
gravi’j of thc«e three stones arc \crj different, and furnish 
good criteria for their discrimination 


Oreiul lopit 
Scotdi 


HuctncM ^f^eiCc Crtviiy 
9 -loi 

8 3 33 

7 3«3 
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localities are concerned The coloured specimens show a 
much smaller sanation 

Topaz white 3 597 Topaz rose pink 3 534 

3 595 3 533 

3 5S3 sherry yellow 3 539 

3 572 blue 3 54* 

The topaz is one of the few precious stones containing 
the element fluorine , it maj be regarded as a silicate of 
alumina, m which part of the ovjgen of the silica is 
replaced bj fluorirre The analysts of topazes from 
different localities points to a composition which may be 
represented m 100 parts bj these figures 

Silicon 13 5 j Oxygen 3^ 8 

Aluminium 302 | Fluorine X7 5t 

A little water is always present in topaz , it is probable 
that thehjdroxyl of this replaces a part of the fluorine 
Such replacement helps to account for slight differences 
in thephjsical characters of topaz from different localities 
When strongly heated, topaz not onl> changes in colour, 
but loses considerabl) in weight, hydrofluoric acid, 
fluoride of silicon, and fluoride of aluminium being given 
off to the extent of 20 to 24 per cent With moderate 
heating no loss of weight, but merely change of colour, 
occurs, the bulk of the stone remaining unaltered, and 
consequently its specific gravity suffering no increase or 
diminution The sherrj coloured, the brown, and the 
other tinted topazes, which are susceptible of being 
“ pinked bj heat, exhibit a very curious phenomenon 
during the operation When a suitable stone is packed m 
magnesia or other inert material, and heated m a crucible, 
the specimen, if remo\ed before it is cold and laid upon a 
white surface, shows scarcely any trace of colour, but 
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after a little time, when the stone has acquired the tem- 
perature of the air, the desired pink hue makes its 
appearance If the temperature reached has not been 
sufficiently high, a salmon tint, or a hue like that of a 
drop of blood mingled with much water, is obtained 
instead of a rose petal pink What the cause of these 
changes of colour is remains doubtful it may be a change 
m the molecular or physical condition of some minute 
trace of a coloured constituent in the topaz, or it may 
be an actual chemical change An} how, the colour of 
topaz IS a \ery unstable one, for light, or at least the 
solar rays, soon exerts a bleaching effect on many pale 
coloured specimens, so tint the fine suite of wine-hued 
Russian crystals, collected by Colonel de Ixokscharow, 
and now in the British (Natural Histor}) Museum, is 
kept shrouded from the light of day 

Topaz occurs in several Scotch and Irish, and in some 
English, localities — St Michael s Mount in Cornwall, 
may be named amongst the latter Villa Rica, Minas 
No\as in Minas Geraes m Brazil, Flinders Island, and 
manj places in the United States, as well as several 
Siberian localities, furnish splendid specimens of colour- 
less and coloured topaz The white topazes from Flinders 
Island are leaS brilliant than those from Brazil Good 
topazes come from Pegu and Cejlon, and they have been 
found in Australasia A magnificent deep blue topaz was 
found in Cejlon in 1899 when cut it weighed no less 
than 355 carats The iopaztos of the ancients was our 
chrysolite and peridot not the stone now called topaz, 
which was njt known as a distinct stone until compara 
tively modern times The topaz (pitdah) of Aaron’s 
breastplate was probably a peridot. 
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The commerci'il \alue of the lopiz is smill and 
variable Verj nchl} coloured specimen stones, suitable 
for pendants, maj be bought for a pound or a feu 
pounds , thej are often sold by the ounce, not b) the 
carat 


Topaz ij represenltd tit the Tcansh/nd Collection b} eleien specivitnt 

Topaz Colourless, briUianl cut, nearly square, rounded 
corners j’jin diam coronet mount 1308 — 69 

Topaz Sherry jellou, faceted oval, JJin b) 4 m , lior* 
dered with 36 diamonds set in silver on an openwork 
mount 1310—69 

Topaz Yellow, faceted oblong, rjin by Jm, and 

thick , coronet mount (Hope catalogue, p 65, No 5 ) 
Plate! hg 13 1311— ’69 

Topaz Rich jellow, faceted oblong, with slightly convex 
sides, Xi'jm by|Jn,and j’jin thick, coronet mount 

1313- 69 

Topaz \cllovv, with Haws along cleavage planes, step cut, 
octagonal oblong. by gin , solid mount, with 

1314- 69 

Topaz Light brown, brilliant cut. t m by gin . coronet 

1315- 69 

Topaz Deep wine ycllon, faceted oval, fjm by 5 m , and 
i*jin thick, coronet mount 1155 ‘Sg 

Topaz Rok; pink, ficcltd oblonp. J by jiin , coronal 

1 183-69 

Topaz Oecp rose piak or light chrel.hcztol oblong. Jin 

'■y !1 >a , borJe-eJ by 34 roses set m silscj on openMOrk 
mount (Hopecaialogac, p 6y. No 16) I’Intz I fig 14 

1309— '69 
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Topaz Pink, oblong, |io byjin , bordered by 36 roses 
set in siher on openwork mount 1317 — 69 

Topaz. Sea blue, faceted oval, Jin by | in , and Um 
thick, coronet mount 1316 '69 


Tourmaline. 


The tourmaline is marked out from all other precious 
stones b} a \erj complex chemical constitution, and by a 
very interesting optical structure Its hardness, 7 3 to 7 5, 
suffices to protect it from wear, while the range and 
quality of the colours which it exhibits commend it to 
those peraons who appreciate the artistic value of jewellery 
m which other stones besides those which are well known 
and popular form dominant elements 

All the minerals called by the names “mdicolite” 
(blue), “ rubellue” (red), “schorl’ (black), and “ achroite ’’ 
(colourless) form but one species — tourmaline These 
differences of colour are accompanied by differences of 
composition, so that we have a senes of varieties of 
tourmaline, in which, while the proportion of silica is 
fairly constant, the bases consist of the oxides of iron, 
magnesium, sodium, manganese, and aluminium in differ- 
ing proportions Water is also present, and sometimes 
lithia and potash To give some notion of the chemical 
complexity of the tourmaline we may cite an analysis by 
Rammelsberg of a green Brazilian stone of specific 


gravity 3 107 

In 100 parts 


Silica 38 55 

Alumina 3S 40 

Manganic oaide 81 

Feme * 5 13 

Ferrous a 00 

Magnesia 73 


la 100 parts 


Lime 1 14 

Soda 2 37 

Lithia . 1 20 

Potash 37 

Boroa trioxide 721 

Fluorine 2 og 
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The specific gravity of tourmalines vanes between 3 and 
3 25 The following determinations were made with 
particular care 


Tourmaline almandine coloured 3 009 

rich ro«e pink 3 044 

orange brown from Ceylon 3 0S2 

lemon yeUow 3 106 

green from Brazil 3 109 

black Bovey Tracey Devon 3120 

green from Braz 1 3 154 


The tourmaline occurs crystallized m the form of prisms 
belonging to the rhombohedral sjstem , some of the faces 
are striated or even channelled The hardness of perfectly 
flawless transparent tourmalines is from 7 3 up to 7 5 
The optical properties of tourmaline are most striking 
When a crystal is viewed along the direction of its 
principal axis, it is less transparent and of a different 
colour than when \iewed across that axis The coloured 
varieties, or most of them, absorb and quench to different 
degrees the ordinary ray, which is polarized in a plane 
parallel to the axis, while they allow the extraordinary 
ray, polarized m a plane perpendicular to this line, to pass 
Examples of the marked dichroism, w hich :s so conspicuous 
a feature in the majority of coloured tourmalines, may be 
seen in this list of twin colours of the two polarized rays 
passing along and across the crystal respectively 

EXTRAORDINARY RAY 

Asparagus green 
Greenish blue 
Blue 

The following are some additional instances of the 
twin colours seen in tourmalines, owing %o the optical 
peculiarity just named These exampl es vNcre observed 


ORDIVARV RAY 
Velio V brown 
Deep Molet brown 
Purple 
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\\ith the aid of the dichroiscope which serves for the 
studj of such a phenomenon admirably, causing as it does, 
a complete separation of the oppositely polarized and 
differently coloured rajs, not attainable by mere inspection 
of a polished slice of a tourmaline crystal 


COLOOR or STONE 

TWIN COLOURS 

Red 

Salmon — Rose pink 

Bro vuish red 

Columb ae red — Umber broun 

Brown 

Orange brown — Greenish yellow 

Green 

Pistachio green — Bluish green 


A few illustrations of the influence of this powerful 
dichroism upon the appearance of cut and faceted tour 
malines will be of service, not merely m identifying 
doubtful specimens, but in explaining the peculiar and 
exquisite quality of the colours which this gem stone 
shows If wc cut a green tourmaline m such a manner 
that the table and culet are perpendicular to the axis of 
the crystal, the probability is that the gem will appear, 
especially in its thicker parts, perfectly opaque and black 
Held sidewajs we may sec some greenish and olive green 
hues, by looking across the stone from one part of the 
girdle to another Now the same green tourmaline may 
be so cut as to present a brilliant appearance with a fine 
play and interchange of two hues of green, by making the 
table parallel with the axis If the crystal be a jel 
lovvish brown one, a very beautiful effect is secured by 
cutting it m the form of a bnlliant, but with a small 
tabic parallel *vvith the axis The templets and other 
facets of the crown should be well developed so as to 
display, as the stone is viewed in different positions, the 

s(xi]i-|043 h 
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different colours of ihe light transmitted and refletted in 
different directions which become visible in one after 
another of the facets If one of these be at one moment 
greenish yellow presently it is jellowish brown, and then 
russet • With pale yellowish and greenish grey tourma* 
lines cut in a similar manner, there will be seen other and 
equally striking changes of hue 

In the table on page q 6 several localities of tourmaline 
are given Of these some yield crystals, which are parti* 
coloured, perhaps having i rosy central position enclosed 
in a green shell Recently many fine tourmalines ha\c 
reached this country from the Mount Bity district of 
Madagascai, from Minas Geraes in Brazil, and from 
several localities in California, such as Pala, Mesa Grande 
and Romona The brightness and the wide range m 
colour of many of these stones, especially of those from 
some of the Californian localities, has made the tourmaline 
more popular as a gem stone during the last few jears 
^Vhen a tourmaline is rubbed, or, better still, when it 
is heated, it becomes electrically charged. The polanty 
of the charge is beautifully shown when a mixture of red 
lead and sulphur m powder is allowed to fall from a 
muslin sieve upon a tourmaline crystal when in process of 
cooling. The red lead will gather about the negatively 
electrified end, the sulphur about that which is positively 
electrified 

Tourmalint is rtpustnUi in the To^nshind ColUthon hy six 

Sf-tetWtHS 

Tourmaline Rubellite, cloudy red, rose cut, flat at back, 
2 in diam , coronet mount (Hope rataiocue, p 73. 

*■» 27 ) Plate I % 15 1320— 6 g 

• FroDtijpicce F»g> 6 aod 8 



Plate II. — Carnets^ Beryls. 
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Tourmaline Rich brown, faceted, H in by , 

coronet mount (Hope catalogue, p 71, No 19 ) Plate I 

1275— ’6g 

Tourmaline Deep green, oblong faceted , *2m by , 
coronet mount (Hope catalogue, p j2, No 2) Plate I 
>7 1321 — 69 

Tourmaline Deep green, oblong Uble, with step cut bezel, 
back step cut iin byjm andj^iu thick, coronet mount 
(Hope catalogue, p 70, No 3) PI I fig 18 1323—69 

Tourmaline Indicolite, indigo blue, oval faceted, tin by 
\\ m , coronet mount 531^ 6^ 

Tourmaline Nearly black, large table, ^eted, almost 
square, |ia by^jin coronet mount X294~6g 

Su alsj Appendix faemg page 


Garnet 

of the garnets includes several gem 
nw \\ ich Mould not be included under a single name, 
che tnanj characters in common, were it not that 
to ^Dstallograpbic properties must be allowed 

Rime ^1 Riore obvious peculiarities of these 

coloJ^ ^ Genets present almost all hues and tones of 
^ those in which blue predominates, while the> 

cr\«t ^rdness and specific gravity Hut tb® 

J ^‘Re forms m which they occur are all referable to 
^istem, the cubic or monometnc, while 
''*”'=** represents their 

be rft,t though one or another co ^ 

Rormllin analogous elements All 

^ refractive aod raonochroic, " 
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refraction js obser\ed it is due to inlcrnal stresses The 
follo\\ing list includes the chief varieties of garnet — 

1 CmnamoQ stone or Hessotule — Calcium aluminium garnet 

2 Almandine and Carbuncle — Ferrous aluminium garnet 

3 Pyrope or Bohemian garnet — Ferrous magnesium calcium aluminium 

garnet 

4 Speisartite or Manganese garnet — Manganous aluminium garnet 

5 Rhodolite— Ferrous magnesium aluminium garnet 

6 Demantoid or Bobro\ha garnet— Calcium ferric garnet 

7 Uiarovite— Calcium chromium garnet 

Besides the bases indicated in the abo\e list as 
characteristic of the se\eral kinds of garnet there are in 
all of them minor constituents as to which a few words 
arc required Amongst these special mention must be 
made of chromium sesquioxidc, to which the emerald hue 
of some demantoid has been attributed and which is also 
found in much p)ropc Traces of other oNides likewise 
occur in several of the remaining varieties So also in 
those garnets in which iron is a large and essential con 
stituent, this metal is found to exist, at least gcncnil), in 
two states of oxidation, indicated bj the terms ferrous for 
the protoxide and feme for the sesquioxide Thus, 
almandine, along with 32 or 33 per cent of ferrous oxide, 
generall) contains 2 or 3 per cent of ferric oxide, while in 
demantoid a little ferrous oxide is associated with about 
30 per cent of feme oxide Then, too, manganous oxide, 
which is the chief protoxide in spcssartitc, occurs in small 
proportion in all or nearl) all the remaining varieties of 
garnet These and other minor pcculiaritiLS of com- 
jxisition arc all covered bj the chemical expression of 
“ garnet formula " This formula contains three molecules 
of silica (SiO:) coinbmtd with one moleciilc of a stsqui* 
oxide such as TcjO, Af, 0 , or Cr, 0 , and with three 
melccults of a monoxide, such as FcO, MnO, CaO, or 
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M^O If any of the abo^e sesquioxides be represented by 
the formula RjOs and the above nionoNidea bj MO, then 
the general expression for garnet becomes RaOj 3MO, 
3SiOj One character common to all garnets save 
uvarovite is thctr fustbilit) before the blowpipe, they 
thus yield a vitreous mass which is of much lower density 
than that of the original garnet before fusion As the 
members of the garnet group differ so widely from each 
other m appearance, hardness, specific gravity, etc, it 
will be advisable tu discuss the several varieties used in 
jewellery separately 

I Cinnamon stone or Hessomte — This garnet 
(generally, but incorrectly, called essonite) has long been 
confused with rircon of similar colour— a sort of deep 
golden hue with a tinge of flame red All the engraved 
gems said to be of hyacinth and jacinth — that is zircon— 
are m fact cinnamon stones, or, as they may be called, 
hyacinthme garnets not zircons we except those which, 
while resembling cinnamon stone, are only sard The 
three species may bt discnimnated in several vvayc, the 
true hyacinihiiK zircon having, for example, the specific 
gravity of 4 6, the cinnamon stone 3 7, and the sard 2 66 
other criteria are furnished by differences m lustre, hard 
ness, and refraclivily The best hessonites coim. from 
Ceylon they may be recognized by their peculiar appear 
ance, m a good Iic,ht, when evaniincd by the aid of a hand 
maoUitier This ippcarance is that of a finely granulated 
texture, as if made up of sand grams barely molten 
together The spccitic gravity of cinnamon stone will be 
seen from the^followiiie, determinations to be fairly con 
smut — (i) 369 (2) j6j 7 (3) 3642 (4) 3f^ 

(3) 3 b66 Grossiihritc belongs here 
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A cinnamon stone from Ceylon gave on analysis these 
percentages — 

S Iica 40 o Iron oxides 3 4 

Alumina 23 o Mangaoous oxide 0 6 

Lime 30 6 Other substances z 4 

Antique Roman intaglios on cinnamon stone, both light 
and dark m tone are numerous , cameos are not in 
frequent This stone is more easily cut and engraved 
than the full red varieties of garnet, having indeed a 
degree of hardness very near that of quartz, instead of 
quite half k degree above it 

3 Almandine, carbuncle, precious garnet — The range 
of colour in this variety of garnet lies between a violet or 
purple near that of the amethyst and a brownish red or 
reddish brown The pure fiery scarlet specimens, the 
deep red, and the crimson are commonly cut cabochon, 
with a hollow at the back to receive a bit of foil , such 
stones are called carbuncles A delicate sihery cross is 
seen in some carbuncles, which may be called star car 
buncles, this star has but four rays instead of the six 
belonging to the star sapphire The garnets of this 
variety generally show a very distinctive set of three black 
bands when viewed >vith the spectroscope * This pecu 
liarity was discovered by the present writer and published 
m the “Intellectual Obser\er" of 1866 This group of 
absorption bands may be made to serve as a criterion for 
discriminating between the red garnets of this variety and 
red spinels When a red garnet is faceted, the table 
should not be large nor the stone be left very thick or a 
blacl ish appearance will result The almandine is said to 


Froaitspece Fig 
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have arisen from Pliny s adjectue alabaudicm, applied to 
the carbunculus cut and polished 111 the town of Alabanda, 
m Asia Minor Sjriani, once the capital of the ancient 
kingdom of Pegu, was, it appears an important mart for 
fine almandines, hence the term Syriam or Syrian garnets 
was applied to the choicer specimens of almandine 
Besides the old and numerous Indian localities of alman 
dine^ Brazil, South Australia and German East Africa 
furnish fine specimens 

Transparent red garnets of \ery large size have been 
fashioned into cups and boxes Slabs of polished garnet, 
sometimes of considerable area, were employed as inlajs 
in Celtic and Anglo Saxon jewellery 

The red or precious garnets of the \anety under 
discussion are never found with the exact theoretical 
composition of a pure “ ferrous aluminium ’ garnet , there 
IS always some admixture or replacement But a charac 
teristic specimen was found to contain, in 100 parts, 
about — 

Silica 39 I Mangaaous oxide i 

Alumina >9 | Afagnesia a 

Iron Oxides 37 ' Lime X 

Nearly all the iron was in the form of ferrous oxide 

The hardness of this variety of garnet is about 7 5, while 
its specific gravity is seldom less than 4 i and may be as 
high as 4 3 , Its refractive index ranges about 1 79 

3 Pyrope or Bohemian Garnet — The pyrope is essen 
tially a magnesium iron aluminium garnet, but variable, 
and sometimes not inconsiderable, quantities of other 
metals are present, so that this varietj of garnet must be 
regarded as belonging to a mixed type Its colour is 
usually blood red, or deep red with some orange It is 
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usuall) perfectl> ilawless and transparent, and, when of 
am size, may appear of so dark a colour as to be almost 
black It IS this blackness which is the chief distinguish 
mg feature between a blood red pyrope and a blood red 
ruby, though the superior lustre, fire and dichroism of 
the latter gem afford other criteria in the discrimination 
of the two stones Moreover, in hardness and in specific 
gravity the p>rope is inferior to the rubj This stone, 
which IS found in great abundance, though of small size, 
III many places in Bohemia, is usually rose cut and often 
foiled Specimens from other localities, such as those 
from South \frica (often wrongly called Cape rubies), 
are not infrequentl) brilliant cut The hardness of pjrope 
lies between 7^ and 7} , its density is just below 3 8, on 
the avenge about 3 75 It is less easily fused than any 
other garnet save uvarovite , its refractive mde\ is 
about I 76 

Three analyses of pyrope are here given, as it is well 
to have this means of comparing the percentage com 
position of this garnet from different localities, and its 
divergence from ahiiandme 


Silica 

Mumma 

Ferrous osida 

Ferric omilc 

Manganous oxide 

Chromium sesquiox de 

Magnesia 

Lirae 


Uoheinia 
•»i 4 

90 


35 

ISO 

47 


New Mexico S Vfrica 


These analyses cannot be discussed here, but this at 
least may be said concerning them, that they do not 
accord evactly with the garnet formula, and that the 
state of ovidation of the three metals, iron, manganese. 
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and chromium has not been ascertained with complete 
accuracj 

Pyropo IS well known through the roughly faceted 
beads cut from this garnet and through the cheap 
Bohemian jeweller) where it figures as the chief stone 
Choice specimens are worthy of better cutting and better 
settings 

4 Spessartite or Manganese Garnet — As a rule this 
variet) of garnet does not occur in a sufficiently clear 
state to allow of gem stones being cut from it Some 
considerable quantities howe\er from Amelia Court 
House Virginia USA ha%e been cut and polished 
Some of the \cry small aurora red spessartites from 
Nevada have jielded brilliant gems but at present the 
ver) finest specimens extreinel) lustrous and of a mag 
nihctnt aurora red or flame colour are found m one or 
two localities in Ce)lon These resemble cinnamon stone 
and have been sold as very choice specimens of that kind 
of garnet but the) are incomparabl) more beautiful 
They arc easil) distinguished from hessonite by their 
higher specific gravit) which is 414 instead of 366 
A step cut spessartite from Cejion in the authors pos 
ses-ston weighs 62 carats having^ lost 2 carats b) re cutting 
in London but with a most marked improvement in the 
apjearance of the gem \try few of these stones have 
bttn found the) bring or per carat when of fair 
size tliat IS above 2 or 3 carats in weight 

5 Rhodolite — This beautifil varictj of garnet is of a 
rose red colour somewhat vergiUf, on purple It is more 
brilliant and less deep m tone than almandine and pjrope 
while it partakes of the chemical onstitution of both of 
these stones It shows though somewhat faintlj the 



PRECIOUS STONES 


io6 

system of black absorption bands which is characteristic 
of almandme Its specific gravity is 3 84, a figure much 
nearer that of pyrope than that of almandme Rhodolite 
occurs at Cowie’s Creek and Mason’s Branch in Macon 
County, N Carolina, USA It is quarried and cut to 
a large extent as a gem stone 

6 Demantoid or Bobrovka Garnet — This is a calcium 
ferric garnet from the Syssersk district on the Western 
slopes of the Urals It is softer than any other garnet, 
but Its colour — that of a rather yellouish green emerald 
— has made it a \aluable and popular stone Unfortu 
natel}, dealers and jewellers ha\e given it names to which 
it has no right It was called “ Uralian emerald ” at one 
time, and now it is generally called ohvine, the proper 
designation of an entirely different stone, namely, the 
peridot Demantoid is in reality only one of a number 
of sub \arieties, having a wide range of colours and of 
constituents, of calcium feme garnet, but it is the only 
one that is appreciated as a precious stone The most 
esteemed colour is near that of the emerald, but the 
yellowish green, the pistachio, asparagus, and oh\e green 
stones, as well as the liver coloured stones, are not with 
out beauty, owing doubtless, to the lustre of the polished 
facets of the gem, and to its high refractue (1 885) and 
dispersive powers, which impart to it a brilliancy and fire 
possessed by no other green stone Demantoid appears to 
advantage under artificial illumination Its hardness is 
about 0 ® — rather too low for a ring stone The specific 
gravity of three specimens proved to be as follows 

Green yellow, 3 854 , Pistachio green, 3^848 , Emerald 
green, 3 849 Although demantoid has been frequently 
analysed, its constitution has not been brought precisely 
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jnto hne with the garnet formula It is thought that the 
emerald green specimens owe their distinctive hue in part 
to the presence of chromium 

7 UvaroMte, or Calcium Chromium Garnet — This 
\ariety alwajs contains some alumina in place of part of 
the chromium scsquioxide It is of a fine emerald green, 
has the hardness 7 5® and the density 5 5, but it rarely 
admits of being cut as a gem owing to its occurrence m 
very small crystals, or its want of complete transparency 
Of other garnets mention may be made of black garnets 
used m the i8th century in mourning jewellery, of the 
yellow and greenish yellow garnets known as topazohte, 
and of colophonite, which resembles common resin all 
these are essentially calcium ferric garnet, and with 
demantoid are included under andradite 

Thre(iari(hts ef Carntt,mmil) Tyrone, Ahnnmhnt d ti llttsontU, are 
re/'rtwiied m thi Tornshetd ColUcUm hy luehe spinmtnt 

Garnet Pyrope of blood red colour, round, rose cut |in 
diam , with border of 9 brilliants set in the broad edge of 
the plain solid ring 1269 — 69 

Garnet Se\cn pyropes of blood red colour set in a cluster 
on a plain mount 1276 — 69 

Garnet Carbuncle cut tn tdbfichon and set on foil, o\aI , in 
by g in solid claw mount 1270— 69 

Garnet Almandme, of ciimson colour, faceted, nearly 
circular {Jin by Jin , coronet mount (Hope can 
logue, p 61, No 13) Plate I fig 19 1271 — ’69 

Garnet Algnndmc, cut <« nJifAwi, with hollowed back en 
graved with a hun gin by Jin , plain mount (Hope 
catalogue p 62, No 24) Plate I fig 20 1272 — ^9 
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Garnet Alraandine flat, escutcheon shaped J in by J m 
cla\s mount 1273 — 69 

Garnet Deep red faceted octagonal in diam open 
ii%ork claw mount 1273 — 69 

Garnet Brov.nish red faceted oblong AJin by ^*111 
bordered «jth 47 rose diamonds set in siher on open 
%\ork mount (Hope catalogue p 62, No 23) Phte II 
fig 21 *274- 69 

Garnet Hessomte or cinnamon stone of aurora rel hue 
faceted Jin by^fin coronet mount 1279 — 69 

Garnet Hessomte or cinnamon stone, of aurora red hue 
caned in high relief with a bust plain mount 1306—^9 
Garnet Hessomte or cinnamon stone of aurora red hue 
oblong Jin byjm light coronet mount 1307—69 

Garnet Hessomte or cinnamon stone of aurora reil hue 
oblong with rounded corners faceted ^in b> j*»in 
coronet mount (Hope catalogue p 53 No 6) Plate 
II fig 22 1318— O9 

Sit also Af'f-enJix fan ig page 158 

Pi RtpoT 

Under the species olivine are now included both the 
>cllow ind greenish \ellow chrysolite and the pistachio- 
gretn or leek green peridot or evening eniLrabl The 
latter possessts a ijuictcr hue than thi emerald and needs 
to i»t m rather large pieces that its colour may be j ropcriv 
devtloptl Perhaps the peculiar hue of the peridot nny 
l>e IxMi suggested bv that seen on looking through a 
delicate „re-en leaf It contains more yillow and grev 
than U emirabl He {>cnd it is dichroic giving a 
straw \ How and a green image* It crvsfjlhrrs in the 


* I f 1 I 
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orthorhombic system Its hardness is unfortunately 
rather low , about 63 so that polished specimens are 
easily scratched by wear The peridot is, however, well 
suited for engraiing, and forms, when set m black and 
white, or orange enamel and gold, a beautiful stone for 
pendants Engraved peridots are, however, with very 
few exceptions, of modern date The specific gravity of 
the peridot is not changed by heat A careful determi 
nation of the specific gravity of a fine rich coloured 
peridot gave 3 389 A range of 3 35 to 3 44 is usually 
assigned to this variety of the “ precious olivine ‘ 

Fine peridots come from Egypt, but until quite re 
cently the largest and finest peridots met with m com 
merce were obtained from old ecclesiastical and other 
jewellery Now one at least of the best of the original 
sources has been re discovered in the island of St John 
in the Red Sea And still more recently the islands of 
Raliamah and Kad All appear likely to prove among the 
best localities for the peridot A store of fine peridots in 
the rough has been lately disinterred from the foundations 
of a house in Alexandria It is supposed that these 
stones were buried with the intention of securing good 
fortune for the building One of the peculiarities of 
ohvme is Us occurrence in meteorites There are some 
good peridots in the Townshend collection, and charac 
tenstic specimens in the British (Natural History) 
Museum and in the Museum of Practical Geology 

The percentage composition of peridot, though the 
ferrous oxide may be more or less replaced by magnesia, 
IS approximately 

4* I Ferrous oxide o 


Magnesia 
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Manganese nickel and lime have been found in small 
quantities in some olnmes 

The term olivine is now wrongly applied by dealers m 
precious stones and by jewellers to the green garnets or 
demantoid from Bobrovka these for a time at least, 
were called with equal incorrectness, Uralian emeralds 
A considerable quantity of pale green cut gem stones has 
been sold m London as peridot, but on examination 
proved not to be that vanetj of chrysolite They were 
softer than peridot, and, though more glittering m lustre, 
were of poorer colour They were not dichroic and 
showed no sign of crystalline structure On analysis they 
were found to contain much more silica and much less 
magnesia than peridot, while alumina and soda were 
present in distinct quantities , if the material had not 
been known to be a natural product, these specimens 
would base been called green glass Their composition 
\anes widely, and so does their density, the latter ranging 
from a 36 to 2 63 The mineral which occurs m se\eral 
Bohemian and Moravian localities is known as water 
chrysoliie pseudo chrysolite, moldavite and botiltillcnsicm 
Various opinions are held as to its origin, some minera 
legists e\en going so far as to state it to be an artificial 
glass from the site of early glass factories It "has also 
been conjectured that it may be of meteoric origin Some 
glass has undoubtedly been sold as moldavite, but the 
genuine material differs m intimate structure, m fusing 
point, and m chemical composition from any kind of glass 
It IS not identical with obsidian, while its occasional 
occurrence as rolled pebbles in the gem grajels of Ceylon 
strengthens the view that there is a moldavite which is a 
natural product 
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Pertiffl ii represoitd in tht Toansheti Collection four specimens 
Peridot Leaf green, cngr'i\ed with hermaphrodite, tree, and 
Greek inscnption , nearly arcular , | m diameter , plain 
mount (Hope catalogue p 84, >.o 7) 1300 — 69 

Peridot Leaf green, octagonal oblong step cut, ijin b> 
ijin coronet mount 1301 — ’69 

Peridot Leaf green, rounded oblong, faceted , 5 in by 
J in and i^m thick, solid mount 1302 — 69 

Peridot Rich leaf green, table slightly convex, back, barrel 
shaped nith faceted ends, ijtn by ^ Jin and | in 
thick , coronet mount 1303 — '^9 


Bck\l 

(rMERALD, AQOAMARISE) 

The emerald and the aquamarine arc included by 
mineralogists under tiie species bcrjl The differences of 
colour arc due to inmutc traces of compounds too small 
to be determined nith exactitude The chemical consti 
lution and the crjstallinc form of all the \arieties of the 
mineral arc the same The form is a regular six sided 
prism belonging to the hexagonal (rhombohedral) sjstem 
Thi< pnSm i> often striated, both internally and externallj , 
with delicate lines and fissures a\hich arc maariablj 
parallel a\ith its sides, not, as is the case a\ith quarts 
crystal, at nght angles nith or across these sides 

The specific graaity of the different aarieties of beryl, 
when free from ffaws, ca\Uics ami intruding minerals, is 
as ntarK-',n% possible 27 So the emerald and the 
a(|uamarmc are a little hcaxier than rock cry<tal (266) 
and much lighter than green garnets (3 85) or green 
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sapphires (4) Here are a few determinations of specific 
gravity made with stones of different colours 

Emerald (from Muzol a 710 1 Blue beryl a 701 

a 704 Yellow beryl 2 697 

Aquamarine (Brazil) a 702 | Brown yello v beryl 2 C90 

The hardness of beryl vanes between 7 5 and 8 the 
fine emeralds of Muzo being less hard than the aquamarines 
of Brazil and Siberia they are also rather brittle The 
indices of refiaction for the green ray in the emerald of 
Muzo are 

#, = 1 584 « = X 578 

The dichroism of some forms of bcr}l is very strong 
this IS particularly the case with the emerald Viewed 
across the prism with the dichroiscope tlio two images of 
the emerald are seen to be of different hues of green— one 
verging on jellowish green and the ofher being a green 
with a tinge of blue* The same effect of hue may be 
noticed in small parcels of cut emeralds— cut it may bo 
from the same stone And it cannot be doubted that the 
dichroism of the emerald plays a part in producing its 
peculiar colour effect The aquamarine is also dichroic 
a sea green specimen showing straw white and grey blue 
as twin colours 

The range of colour m the beryl is not very extensive 
colourless specimens occur, but usually the palest beryls 
have a faint greenish or bluish tint The most usual 
colours arc pale green and pale blue with intermediate 
hues The true deep rich green of the emerald is rare 
but pak yellow, honey yellow, and yellow brown beryls 
are not uncommon ionjctimcs this stone occurs with a 
rose tint * 


• Froot 4[4ecc 1 1** 
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The best emeralds occur near Muzo, about nmeU 
seven miles N \ W of Bogota in the Republic of 
Colombia, Sooth America The stones occur in isolated 
and implanted crystals and m geodes m a calcareous rock 
in which are verj fossihferous concretions of bituminous 
character, the emeralds are accompanied bi calcspar, 
g}psum, quartz, pj ntes, and pansite The rock belongs 
to the Neocomian formation From this localitj and 
from another known as Somondoco, and situated about 
half a degree east of Bogota, it is probable that the fine 
emeralds secured bj the Spaniards in their South 
American conquests of the i6thcenturj had been originally 
derived The reallj ancient source of emeralds before the 
discover) of the i^evv World is however, to be found in 
Upper Egjpt ‘the mines occur m a depression of the 
mountainous range which, borders the Western Coast of 
the Red Sei One group of mines is situated on Mount 
Sakketto, the other on Mount Sahara The gems are 
generally full of flawsand poorer in colour than the fine 
specimens from Colombia 

Fine beryls occur in. the tjrals at ':everal localities in 
the neighbourhood of Ekaterinburg, especiallj near Mur 
smska There are other Siberian localities of importance 
where good aquamarines. are found In this connection 
must be named the occurrence of fine stones in several 
places in the United States of America, m Brazil, and in 
lintish India Berjl, or rather, aquamarine, has been 
long worked m the Distnct of Coimbatore m the Provnnce 
ofMadras Fine berjls have recentl> beenfound m Madi 

gascar, among these some having a fine rose hue 
The densitj of the Madagascar beryls ranges from 2 7 °/^^ 

2 881 and in one case to 2 91, according to M A 
«(ti)i<e48 ’ 
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Common beryls, but of muddy and even opaque hues, 
are sometimes found of enormous si/e. One from Grafton, 
New Hampshire, U.S A., weighs 2900 lb. It is 4 ft. 3 in. 
long 32 in in one direction and 22 in in another, transverse 
to the last, across the crystal. A still larger crystal from 
the same locality was estimated to weigh nearly 2i tons. 
But some of the Russian aquamarines and transparent or 
precious beryls are of considerable size and without flaw 
An aquamarine weighing 225 troy ounces, and without a 
flaw’, belonged to the emperor of Brazil. Good specimens 
may be seen in the Mineralogical Gallery of the British 
(Natural History) ^^useum. Emeralds are rarely free 
from flaws, even in the case of small stones. So large and 
finely*coloured an emerald as No. 1284 in the Townshend 
collection is an exceptional stone; it is nearly half an 
inch across. The emerald Is usually step, that is, trap cut ; 
the table should not be large. ' Perfect stones of the best 
colour, and without flaws, sell for ;^40 to ^60, occasionally 
even ^140, per carat. 

The emerald and the aquamarine consist essentially of 
a silicate of alumina and of the rare earth glucina. In the 
emerald Wohler has confirmed the presence of enough 
oxide of chromium to cause the green colour, for he 
coloured white glass with the same proportion, o 19 per 
cent. Neglecting the oxide of iron, occurring in all 
varieties of berjl, and also the water and traces of other 
compounds, the composition in 100 parts of this mineral 
species will be ; 

•• • .. 06 8 [ Alumina J9 1 

Glnclna ,. ,, .. ,, 14 j 

The emerald was employed in antique Roman jewellery, 
sometimes in the form of -slices of the native prisms, some* 
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THE TOWNSHEXD COLLECTION OF 
PRECIOUS STONES 


In the jear 1869 the South Kensington (now the Victoria 
and Albert) Museum became possessed of a saluable 
collection of precious stones, under the provisions of the 
(dated 6 August, 1863) of the Re\ Chaunc) Hare 
Townshend. The following extract from the will refers 
to this bequest . 

I Chauncy Har« Tousshend Ute of l>o\\n Hill m the parish of 
Tottenham High Cross in the count> of Middieses and oow of Norfolk 
Street lark Lane in (he pvish of Si Oeorpe Hanoser S'^uare in the 
said county Clerk do hereby revoke all Wills and other TestamenUr> 
Dispositions heretofore made by me and declare this to be my list Will 
and Testament I appoint my friends liurdett Coutts of Stratton Street 
1 iccadillj in the <-tTd county of Middlesex spinster and the Heiereod 
Thomas Helmore, Master of Her Majesty s Choir at the Chapel Royal 
St James s trustees and executors of this my W ill 1 gi\-e and bequeath 
to the Right Honourable Gransifle George Leieson Goner. Earl GransiUe 
or other the President of Her Mijestv s Council on Education for the 
time being charged with the promotion of An Education no^v undertaken 
by the Department of Science and Art such of my pictures and water 
colour drauing< and engravings and books containing engravings as his 
LorJvhIp or other the 1 resident aforesaid may think fit to select and 
my collection of Swiss coins and my box of precious stones (including 
such as are geuera^v kept therein but which lu my absence from England 
may be with me on the Coiilneol) and ray box of cameos (which boxes 
for the sake of 1 ieniiiy. I declare to be those which in mv atisence from 
England are al vavs deposited for safe custody with my bankers) and the 
ancient gold watch formerly belonging to my father, which, bemg stolen 
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times 111 beads, and very rarely foi intaglios. Antique 
en^avedgems of beryl or aquamarine are not quite so rare* 
The sinaragdus of Theophrastus included with the beryl 
a number of quite different stones, such as the chr}SOColla 
and dioptase. Pliny’s sinaragdus included, besides the 
above, the green chrysoberyl and the chrysoprase, as well 
as the green plasma, the prase, and green jasper. In 
native East Indian jewellery the emerald is usually cut cn 
cabochon, this form conceals the flaws to a great degree. 
Ill Europe the step cut is considered the most suitable 
style. Emeralds are occasionally engraved or carved. 
In the Hope collection there was a beautiful vinaigrette 
made out of two emeralds, f inch in height, and | inch 
across , it brought 145 guineas when sold by auction in 
z886. 

Btfyl Erntmli and Aquamannt) t$ rtprisinUd i» iht 

Townsliind CcUccUon hy eight specimens 
Emerald. Fine colour, polished flat, engraved with Persian 
characters, oval, by J^io , coronet mount (Hope 
catalogue, p 45, No 7.) Plate II. fig 23 1283—69. 

Emerald Perfect colour, step cut, square, set lozenge wise , 
diam. , bordered with 24 single cut brilliants, and 
having on each shoulder of the ring 4 brilliants and 2 roses 

1284 — 69 

Emerald With six-rayed black star, subglobular, with face 
and back centrally flattened, circular ; J m diam , plain 
swing mount (Hope catalogue, p 46, No 9 ) Plate II 
fig. 24 1285— ’69 

Aquamarine « Sea green, &ceted, large table, round, i| in 
diam and I Jin. thick, coronet mounted handle (Hope 
catalogue, p 49, No. 6.) Plate II. fig. 25. 1286 — '69 
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Aquamarine Yellowish green faceted large table, oval 
by 1^10 andf|m thick coronet mounted handle 

(Hope catalogue, p 49 No 4 ) Plate II fig 26 

1287— 69 

Aquamarine Perfect sea green faceted, large table, oval 
i§in by I Jin and 1 in thick coronet mounted handle 
(Hope catalogue p 48, No 3) Plate II fig 27 

1288 — 69 

Aquamarine Bluish sea green faceted, long oblong, 
ijin by Jjin and /jin thick coronet mount (Hope 
catalogue p 50 No 12) Plate If fig 28 1289 — 69 

Aquamarine Pale greenish grey, nearly colourless, step 
cut, nearly square , J in by JJ in , coronet mount 
(Hope, catalogue, p 53 No 4 ) Plate II fig 29 

1293— 69 


Chr\sober\l 

The cymophane or true cat s eye, the hard specimens 
called oriental chrysolite by jewellers, and the alexandrite 
are varieties of chrysoberyl Their differences of hue and 
of phj sical appearance are not associated with any 
essential differences of composition The colours of 
chrysoberyl range from columbine red through brownish 
yellow to leaf green, a golden yellow and a greenish 
yellow are not unusual The coloured chrysoberyls are 
strongly dichroic,* some brownish specimens from this 
cause may present to the unassisted eye the aspect of 
tourmalines The green leaf or deep oh\e green variety, 
known as alexandrite of which fine flawless specimens of 
large size ha\e been sent from Ceylon, is Vemarkable for 


Froatupiecc Fig 9. 
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appealing of a raspberry red hue by candle or lamplight 
Thb mineral cr} stalli^es m tbe orthorhombic sj'stem , 
twina are frequent Tbe birdneas of chrysoberjl 
approaches that of the ^sapphire it is 8 5 Ita lu'tre ajd 
bnlliancy are considerable* Its specific gravity a\ erages 
37 it Is but «lightl\ lowered b) strong ignition 

Gol ea ye^w ^ 1 B-amisii ytLoir T 72 rt 

Greesuijfcb'w ^—6 | 3^+4 
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Chrysoberyl Cymophane showing band of pearly light, 
circular, cut cn eabockou Jin diam bordered with i6 
diamonds set m silver on openwork mount 1328 — 69 

Chrysoberyl Cymophane Jin byj®ytn coronet mount 

1329—69 

Chrysoberyl Cymophane, iyin by Jm bordered v>ith 
28 small brilliants plain claw mount 133 ^^^ — 

Chrysoberyl Cymophane greenish brown oval cut e» 
cabochoi m diam coronet mount ^ 33 * — 

Chrysoberyl Cymophane oval, cut in cabcchoi, band of 

white light JJio by^iD coronet mount (Hope cata 
logue p 57 No 10) Plate 111 fig 30 1332 — 69 

Chrysoberyl Cymophane of dark green colour with band 
of bluish light, oval cut ii caboeJon Jin by » 
coronet mount (Hope catalogue p 58, No 19) 
Plate III fig 3: 1338—60 

Phenakite 

Phenakite is but rarely used as a gem stone The 
colourless transparent variety may however, be mistaken 
for a diamond, especially by candlelight when the pns 
matic colours, or “ fire, of a brilliant cut specimen are 
conspicuous The hardness of this stone lies between 7} 
and 8 while its specific gra\ity is close upon 3 Crystals 
of phenakite usually take the form of a low obtuse rhom 
bohedron This mineral m sometimes perfectlj colourless 
and transparent, but more frequently is rather clouded 
and milky, or of a straw, sherry, or cinnamon tint When 
\ lewcd w ith a dichroiscopc the ordinary image is colourless, 
the extraordinary image being of a w arm yellow or brow n, 
should the specimen examined possess any colour at all 
T he best specimens of phenakite known come from the 
emerald and chrjsobcryl mines at Takovaja cightj fiie 
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\ersts east of Ekaterinburg, Perm, Asiatic Russia* the 
matrix is a mica schist , less important examples are found 
in Colorado, USA 

In the Mineralogical Gallery of the British (Natural 
History) Museum there are fine specimens of phenakite 
both in crystals and in cut form two of the latter weigh 
respectively, 43 and 34 carats 

Phenakite is one of the five species of precious stones 
which contain the earth glucma as an essenfial constituent 
— the others are beryllonite, euclase, beryl, and chryso 
beryl Its percentage composition is represented by the 
numbers 

Silica 54 2 I Glucma 45 3 

Euclase 

Euclase is rarely used as a gem stone It varies in 
hue from a pale straw colour through many qualities of 
green to indigo blue Its hardness is 7 5, and its specific 
gravity about 31 It crystallizes m the monoclmic 

system, and exhibits tnchroism Fine crystals came 
irom the neighbourhood of Villa Rica, Brazil, where it 
was associated with topaz in a chlontic schist It occurs 
in the Urals Its composition in 100 parts is approxi 
mately 

Silica 412 I Glncuia 174 

Alumina 35 2 1 Water 6 2 

Traces of iron, lime, tm and fluorine occur in euclase 

Beryllonite, another mineral species containing the 
earth berjllia (=glucina), has been cut occasionally as a 
gem stone It is a sodium glucmum phosphate, and 
crystallizes in the rhombic system It occurs at Stone 
ham, Maine, USA Beryllonite is transparent 
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colourless and presents no valuable optical characters 
entitling it to rank as a precious stone It is moreover, 
brittle and of no more than 6 degrees of hardness But 
to the chemist its strange composition is interesting, while 
to the cr^stallographer its complex forms appeal 

Zircon 

The gem stones 1 nown as jargoons as well as the true 
hjacinths or j&cinths belong to the same mineral species 
There are many circumstances which unite to make the 
zircon a beautiful and interesting gem For it presents a 
considerable range of rich as well as of delicate hues, its 
surface lustre is brilliant, almost adamantine , while its 
chemical composition is rendered noteworthy through the 
predominant presence of the rare earth zirconia 
Although zircon, e\en m its most richly coloured varieties, 
IS but feebly dichrotc yet some specimens display a 
considerable amount of * fire ’ owing to their high 
dispersiie power, while the majority depend for their 
brilliancy inainlj upon their strong refraction of light 
which approaches that of a diamond Moreover the 
spectroscope reveals the presence, in many of the trans 
parent specimens, of a senes of black absorption bands 
(discovered by the author in iSG6), which arc charac 
tenstic and have b-cn attributed to small quantities of a 
uramiim compound tocrbiumandtoanunknowncicmcnt * 
Zircon crjstalhres in the tetragonal system, and usually 
occurs m short square prisms terminated b)*- pyramids 
containing facets of tetragonal octohedra Its hardness is 
about 7 5 but rather lower than this figure m the vanUies 


I rontlipccc F g ij 
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o/ low er density The specific gravity of zircon demands 
special consideiaiion, as this physical property presents, 
m the case of this mineral, features of quite singular 
interest In fact the specific gravity of different specimens 
ranges from 398 to 486, a range more extensue than 
that of any other precious stone, indeed of any other 
mineral Of the gem \aneties of zircon the least dense 
are those which are of a pure leaf green colour, 3 g8 to 
4 18 , then come the paler and duller green stones, 4 3 to 
4 4 , then the clouded orange or gold coloured stones, 
4 32 to 4 45 , then the great bulk of jellow, orange, red, 
brown, puce, and white stones, 4 6 to 4 75 , the flame red 
zircons of Expailly, Auvergne, with a density approaching 
4 86 conclude the senes The following set of deter 
minations of the specific gravit) df flawless cut specimens 
of zircon (both jargoons and hyacinths) will be useful for 
reference, particularly as the numbers represent the values 
obtained for stones of volume sufficient to secure accuracy , 
all the specimens save one were from Ceylon — 


Pure leaf green 

398* 

Golden slgbily opalescent 4449 


40*3 

Greenish yellow 

4 572 


4055 

YcUov 

4623 


4076 


4630 

Pale grey^reen 

4256 

Puce 

4 643 


4 3»4 

Deep red 

4 6S1 


4 346 

(Mudgee) 

4703 

Golden si gbtly opalescent 4 316 

Pure white 

4687 


4 432 4 705 

This tabular statement of specific gravities would be 
incomplete without reference to the change which many 
zircons undergo when strongly heated — most coloured 
zircons thus lose or change their original hue Some 
become nearly or quite colourless, others from a brown 
or reddish hue change to a dull green Now it is found 
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that zircons naturally of high density are not altered in 
this character by heating, but, on the other hand, that 
specimens of low density usually contract considerably 
after having been raised to a high temperature Thus 
a green stone, having the low density of 4 o, acquired a 
density of 4 31 after it had been stronglj heated , while 
a gold coloured specimen was raised from 4 375 to 4 657 
Yet so long ago as 1875 I described a low density dull 
green zircon which suffered no condensation by being 
heated, but retained its original density of 4 02 The 
recent researches of Dr S StevanoviS and of Mr L J. 
Spencer point to the existence of three modifications of 
zircon material One of these has a permanent density 
of 4, another has the same density, which, however, can 
be raised by heating , a third modification has the per 
manent density of 4 7 Ml the different densities and 
changes of density which have been obsened can be 
explained on this h)pothesis 

Several curious phenomena are presented by certain 
varieties of zircon For example, all the bnglit green 
stones of low density as well as some others of ill defined 
greyish yellow and greenish vellow hues give rise to a 
brillnnt orange light when applied to a copper wheel 
charged with diamond dust 111 the operation of grind- 
ing Then again the gold coloured zircons having a 
density of about 4 4 continuously glow with a fine 
orange incandescence in the flame of a Bunsen burner, 
this effect IS apparently produced by the presence of 
thona « 

Ceylon yields the finest and largest specimens of 
precious zircon New South Wales contains several 
deposits m which beautiful zircons occur the stones 
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bj the celebrated Barrington was the cause of his transportation togeiher 
with the chain seal and keys thereunto attached and also the looking 
glass and frame over the dining room chimney piece which frame was 
carved by Grinling Gibbons on condition that the said several articles 
be never sold or exchanged bnt to the intent that the same may be 
deposited and kept in the South Kens ngton Museum or any other suit 
able place which may be provided in subst tution for that Museum and 
exhibited to the public with the other Works of Art which now are or 
may be therein 

The Towiishend collection of precious stones contains 
154 specimens, nearly all of them mounted in gold, as 
rings A considerable number of these specimens once 
formed part of the famous “ Hope collection,’ and appear 
in the " Catalogue of the Collection of Pearls and Precious 
Stones formed by H P Hope,’ described by B Hertz, 
1839 Two copies of this catalogue are in the Library, 
Victoria and Albert Museum One of these copies con 
tains MS addition®, and belonged to Mr H Hope and 
then to Mr Townshend in it are entries giving the 
prices paid for many of the specimens Many of the 
specimens are figured in Hertz s “ Catalogue ’ , fifty of 
these illustrations, representing stones now in the Victoria 
and Albert Museum, have been reproduced for the present 
volume Mr Townshend s bequest to the Museum in 
eluded, besides the above precious stones, 41 other speci 
mens (Nos 1791 — 69 to 1831 — ’6g) These are engraved 
gems, some antique and some modern, chiefly m onyx, 
cornelian, and sard One example, however, is on tur 
quoise, and is remarkable for its size, it is an irregular 
octagon, 2 inches long by rather more than inch 
broad • 

A catalogue of the Townshend gems was written by 
the late Professor Tennant, and published by the Science 
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from Mudgee have been known for some jears The 
zircons from n\paill> m Amergne are quite typical 
hyacinths, the} possess a beautiful aurora red hue, but 
are, as a rule, ver} small The market \alue of the gem 
varieties of zircon is small Fine red columbine red and 
cinnamon hiied stones may be bought at 5s per carat 
yellow stones and dull green specimens are still cheaper, 
but the deep and nch leaf green stones and even those 
which are of a pale though pure green colour, as also 
thosc which are brilliantly white, bring larger sums 
Tlie largest "camellia leaf green zircon, weighing over 
19 carats, with which I am acquainted brought 26s the 
carat But it was London cut and no doubt weighed 
5 or 0 carats more when imported m its native cut state 
Such a stone, of the same high quality and colour and 
weighing i8i carats, cost los in Ceylon, but it had 
to be re cut and lost 2 carats in the operation 

White or colourless zircons are used in lieu of dia* 
monds by wealthy natives m Ceylon They have been 
employed in 1 uropean jewellery also sometimes a fine 
white zircon set m a massive ring of gold has been pawned 
as a brillunt and not redeemed A file will not scratch 
a facet of a zircon, so thit this test for "paste” is m 
applicable But though much harder than glass, and 
harder even than rock crystal, zircon is unfortunately 
somewhat brittle, and casiK becomeb chipped in wear 
\n examination of a large number of engraved gems 
labelled hvacinth or jacinth has proved them not to be 
of true hyacinth, that is red zircon, but of garnet, either 
hessomte or cyinamon stone, or of altnandme 

Putting on one side minor anti accidental ingredi 
ent^, although to these the coloura, absorption bands, 
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opalescence, etc., of the stone are due, the percentage 
composition of zircon approaches : — 

Zircoma.. 67 | Sibca .. 33 

Zircoii IS nprtitnted i» the Tomishend CoUccfton by six specimens'. 
Zircon, or Jargoon Rich brown, J m by 4 in ,plainmount. 
Zircon, or Jargoon. Sherry yellow, slightly opalescent, 
brilliant cut , diam , coronet mount. 1281-82 — ’69. 

Zircon, or Jargoon Pale opalescent green; fin by Jin.; 

brilliant cut , plain mount, 1305 — ’<>9. 

Zircon, or Jargoon. Leaf green, faceted, J'”** 

plain mount. 1322— 69. 

Zircon, or Jargoon. Brownish green, brllliant-cut, ON'al; 
, ^in. by §ln , coronet mount. (Hope catalogue, p. 56, 
No'. 3.) Plate III. hg, 32. . >~ 'ri94-'fi9. 

Zircon, or Jargooru' Brownish green, long cnal; |in. by 
”■ -is 5 plain-'claw’ mount.' (Hope catalogue, p 37, No. 6 ) 
'‘Plate III. fig. 33. ' i293-~'’d9i 

SetjiUo Appendix facing page 158. 


“ t. Spodumcne. 

Until lately spodumcne was not recogni'ied as a stone 
which could be cut and polished as a gem ; but a large 
importation . from Brazil of brilliant and . transparent 
crystals of yellow spodumcne led to some specimens 
being cut and polished The easy cleavage of the 
stone renders its working and mounting dilTiciiU matters. 
■Spodumene crystallizes m the monoclinic system, and 
resembles in appearance the chrysoberyl. Its hardness is 
7, and Us specific gravity* 3*2, It contains in 100 parts : — 

bilica .. . <*4 * I Iron oxtde .. ,. "4 

.. . 200 \ U.h« 60 

With traces of soda, lime, potash, and wateP. 

SfcjMmiu IS naie ufttsnltl i* tht CeUt-ten 

Su /anmg fjf, 153^ 
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Hiddenite. 

This beautiful green stone is transparent and of a 
brilliant green hue, not unlike -that of a rather yellowish 
green emerald. It is a variety of spodumene, a mineral 
generally of a dull well-nigh opaque greyish or creamy 
colour, but sometimes of a brilliant straw yellow and 
transparent. Hiddenite rarely occurs in crystals suffi- 
ciently large for cutting into gem-stones. A cut stone, 
howe\er, nearly perfect, w-eighed aj carats, and ^sas sold 
for more than ?i25‘a carat. It has been found as yet in 
but one locality, Alexander County, North Carolina. ,It 
was discovered by Mr. W. E. Hidden, Its hardness is 6f,„ 
and its specific gravity 3*17. , 

* - * Kunzite. *' ' 

This newly-discovered a-anety of spo'dumene is re-' 
markable for the very large size'of the crj’stals in which 
it occurs, for the peculiar rosy lilac hueXvhich it presents 
and for its perfect transparency. Many brilliant iind 
perfect cut stones have been fashioned from this variety 
of spodumene, which is found near Pala, in San Diego 
County, California, at a locality famous for_ 1 ts Hthia 
minerals, such as lepidolite, amblygonite, and tourmaline. 
Kunzite, so named after Dr. G. F. Kunz, the gem expert, 
resembles the yellow spodumene of Brazil, and the”green 
spodumene (hiddenite) of North Carolina, in its trans-.^ 
parency, its easy cleavage, its hardness of 6J, and its 
specific gravity of 3*18, but, unlike these varieties, it 
exhibits a characteristic phosphorescence after exposure 
ta fib? mflcremire cf rjcfnmt ftnwniyb and ihe X-rays. As 
the'colour-of this mineral is pale, if. is seen to perfection 
only in somewhat large specimens — for example, in a 
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bnlhant cut stone of 20 carats or inoie This is the 
case with the precious stone which kunzite most nearly 
resembles in hue, namely, pink topaz 

Opal 

Among the numerous forms or varieties of the mineral 
species called opal one kind alone is prized as a gem 
stone This is the noble or precious opal, which is dis 
tinguished by its play of brilliant rainbow colours These 
are not caused by any coloured substances as constituents, 
but are due to a peculiar structure of this mineral 
Although by transmitted light the precious opal appears 
milky or cloudy and yellow, by reflected light it exhibits 
orange, red, blue, green, and many other beautiful hues 
These colours are produced by a mechanical or physical 
structure which consists of a multitude of fissures, the 
sides of which are minutely striated, and which causes 
the diffraction and defomposition of the white light which 
falls upon them The size of these stnations and fissures 
influences the colour and its distribution within the stone 
some specimens showing a predominance of one set of 
hues say red and orange, and others exhibiting chiefly 
green, sea green, and blue tints Sometimes, too, the 
patches of colour are of moderate and uniform size , some 
times they are large and irregular The precious opal is, 
moreover, sometimes so milky as to be almost opaque , 
sometimes, as in many Queensland and Honduras speci 
mens, it is nearly as transparent as glass An intermediate 
condition, pro\ided the fiery play of colours be well 
developed, is most highly prized, the begt opals from 
Hungary and many of those from Mexico and from New 
South Wales are of this kind The singular “black opal, 
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which offers fine flashes of bright colours on a dark grej 
background, is found m perfection among the opal veins 
of Lightning Ridge, New South Wales 

The opal consists essentially of silica, but rtdifiers from 
quartz — that is, rock crvstal — in two important particulars 
It IS vitreous, not crystalline, and it contains combined 
water The precioua or noble opal usually contains from 
9 to 12 parts of water m loo, but it may be dried so as to 
lose for a time a small part of this moisture without injury 
to its beauty , m fact, the whole of the water present is not 
essential to the mineral The specific graMty of opal is 
lower than that of quartz or rock crystal — about 2 2 Its 
hardness is about 6, or e%en as low as ^ 5 Its fragility 
and softness and its liability to injury from oily or greasy 
matter, render the opal unfit for a ring stone, but it may 
be used to adiantagein pendants, bracelets; and ornaments 
for the head A foolish but preialent notion that the opal 
carries bad luck with it is of quite modern origin, but 
lowers the commercial \alue of the stone Moreoier, the 
great diversiiy in the quality of this gem renders it impos 
sible to assign definite prices to opals of definite weights, 
though It may be said that a fine opal of 1 carat is worth 
about Ta 

Besides the more usual form of precious opal, we ha\e 
the Mexican fire opal, showing along with a slight cloudi 
ness, a rich orange red hue like that of a glow mg fire , and 
the harlequin opal m which the brilliant patches of colour 
are small, angular, variously tinted, and uniformly distn 
buled 1 he common or non prismatic opal is found of 
many hues, rose coloured, green, milky, agatoid and with 
dendritic markings Hydrophane is a variety which 
becomes transparent when saturated with water or, as 
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Sir James Dewar has shown, with liquid air, and some 
times even shows colours hjalite is transparent , 
cacholong is milky and nearly opaque 

Opals are cut with a convex surface, their brilliancy 
is often increased by moderate warmth 

Root of o'pal contains veins and specks of opal in a 
dark coloured ferruginous matnx, which may be still 
further darkened by soaking in oil of vitriol Cameos are 
sometimes cut so as to show a head or figure in precious 
opal thrown up against a background of the dark brown 
ferruginous matrix of the stone • ■’ 

Opal IS rtpresenitd »» Iks Towusliend CSilection ly stventtin sptetmins 
Opal Precious, with patches of brilliant colour (the hayltquvi 
opal) heart shaped, Jin by^io ; bordered with 34 roses, 
and having 2 roses and 4 brilliants on each shoulder of the 
shank , openwork mount 1220— 69 

Opal Precious, with brilliant red, yellow, and green flashes, 
oval , J in by i in , bordered with 34 diamonds set m silver, 
and having 3 diamonds on each shoulder of the shank, 
openwork mount 1221— ’69 

Opal Precious, long pear shaped , m by Jin , open blue 
enamelled coronet mount, with 6 claws, a brilliant on each 
claw, and 6 brilliants m the bollo^vs between the claws 

1222 — ’69 

Opal Precious, with large colour flashes, oval , 

, bordered with 24 brilliants , plain mount 1223 — 69 
Opal Precious, oval , 5 in by ^jin , bordered with 16 roses , 
openwork mount 1224— ’69 

Opal Precious, with broad flashes of colour, ^ong oval , | in 
by fin claw mount, with blue enamel between the claws 

1225 — '69 
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Opal Precious, Mexican, a fire opal of deep amber colour, 
with red and green flashes, long mal , | in by ■j'y m , blue 
enamelled border, on gold mount (Hope catalogue, p 79, 
No 26) Plate HI fig 34 ’ 1226 — ’69 

Opal Precious, Hungarian, \erj brilliant harleqmu colours, 
circular ^in diam , coronet mount, on chased shank 
(Hope catalogue, p 78, No 19 ) _ 1227 — ’69 

Opal Precious, Hungarian, oval, fjin»by^g-m , plainmount 
■with claws (Hope catali^ue, p 79, No 28) 1228 — ’69 
Opal Precious, a fire opal of deep amber colour, with orange 
and green dashes, cn'al , 1 10 by ^ in , plain mount 

^ 1229 — 6 g 

Opal Precious, Hung’anan, pinkish grej, a\al , Jm by^m , 
coronet mount (Hopei catalogue, p 81, No 42 ) Plate 
III fig 35 ^ 1230—69 

Opal — Preaous, Hungarian, liver colour, vn\h purple flashes, 
ovate, ^ in by^in , plain mount (Hope.catalogue, p 81 
No 39) Plate III fig 36 1231 — 6g 

Opal —Hungarian, one third white, with coloured flashes, tivo* 
thirds brown, o\al, * in by * in , coronet mount (Hope 
catalogue, p 80, No 34) Plate HI fig 37 1232 — 69 

Opal Mexican, deep bro%vn, with play of green light, oval, 
rj m by f in , coronet mount (Hope catalogue, p 78, 
No 22) Plate III fig 38 1233 — 69 

Opal Hungarian, grey with black dendrites and greenish blue 
flashes, triangular , ^ in across , coronet mount (Hope 
catalogue, p 80, No 33) Plate III fig 39 1234 — 69 

Opal Honey yellow, with dendrites, nearly hemispherical, 
•fin by^in , coronet mount 1235—69 

Opal Honey yellow, faceted, ciroular, T^in diam , coronet 
mount • 1236 — 6g 

Ste alu Apptnitx faa»g fagt 158 

5(11)14048 K 
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Quartz 

The purest form of quartz is represented b) the 
colourless rock cr3st'il so largely used for ornamental 
objects in the cinque cento time and now employed ex 
tensivelj for optical purposes It is silica, the oxide of 
silicon (SiOj) and contains 47 o per cent silicon and 53 0 
per cent oxygen The coloured varieties contain some 
times very small traces of foreign matters to which it is 
presumed their colours are due but there are doubts in 
manj cases ns to the exact nature of the causes of these 
colorations when they are not of merelj mechanical or 
phjsical origin The presence of nickel compounds in the 
green chrysoprase, and of titanium in the rose quartz of 
Rabenstein is believed to be the cause, in these instances 
respectl^el>,of the colours of these two \arietiesof quartz, 
moreo\er, there is no doubt that manj of the red, green, 
and brown colours shown by members of this group are 
due to manganese and iron oxides and to silicates of these 
metals Traces of water, alumina, hme, and magnesia also 
occur but these ingredients are of little importance as re 
gards the source of the hue of different varieties of quartz 
Quartz crystallizes in the rhombohedral sjstem, its 
commonest form being a six sided prism striated trans 
\ersel), and terminated bj a six sided pyramid In 
amethjst there are manj fine undulatorj lajers, so super 
imposed that a slice acrossa crjstal showstheir triangular 
section distinctly and reveals as it is turned round the 
difference of colour caused by their structure and arrange 
ment The alternate layers are endowed with right and 
left handed powersofrotatory polarization TJhe' rippled 
fracture and ihc feathery flaws of amethysts are due to 
these fine layers 



Plate IV. — Quart2, Moonstone. 
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and Art Department m 1870 The author of the present 
Handbook of Precious Stones has submitted each speci 
men to such an examination as could be managed with 
cut and mounted stones, and has been enabled to correct 
some of the attributions These corrections were first 
made hy him m “The Spectator’ of July 9th, 1870 
they were reproduced in “ The Quarterly Journal of 
Science” for January, 1871, and were adopted bj 
Mr Hodder M Westropp in his “ Manual of Precious 
Slones,’ published in 1874 

No strictly scientific classification of precious stones 
IS possible Those m the Townshend collection have 
been described m the same order as that adopted in 
chapter mi It so happens that the diamond, as con 
sisting of the pure element carbon, takes for every reason 
the first place , while the sapphire and ruby, as \arieties 
of corundum, the oxide of aluminium, naturally fall into 
the second position Other species are grouped roughly 
in accordance %vith some prominent constituent 


Characteristic 

Carbos 

Alcmimum 

Magnesium 

G1.UCIN0U 

Zirconium 

StUtCON 


Diamond 

Coruadum spinel turquoise topaa tourmaline garnet 
Peridot 

Beryl cbrysoberyl phenakite euclase 
Zircon 

Opal quartz lobte moonstone 


There are, as might have been expected, some stones 
unrepresented in the Townshend collection Amongst 
these may be named — Alexandrite, Axinite, green garnet 
or Demantoid, Spessartite, Odontohte, Phenakite, Spodu 
mene, and Sphene Anyone interested in precious stones 
should, after inspecting the Townshend collection, turn 
to the general collection of rings m the museum The 
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Quartz ts doubly refracti\e the coloured spectmeub 
are dichroic The indices of refraction for the \ellow ra> 
are «=i 5442 and €=i 5533 The colours of oppositely 
polarized rajs are, in the case of the aniethjst, reddish 
purple and bluish purple 

The hardness of pure rock crjstal is 7» specific 

gra\ity 2 65 A list of specific gravities of some of the 
purest forms of quartz will be useful, but it must be 
remembered that the dark coloured and opaque varieties 
are much denser, sometimes reaching 2 8 


Milky quartz 2644. j Bro\vn ca rngorm 2656 

Pure rock crystal 2650 I Ameihyst ’659 

Very dark ditto 2 662 


Quartz may be melted by the aid of the oxjhjdrogen 
blowpipe to a limpid glass having the specific gravity 2 2 
and the hardness 5 

The very numerous varieties of quartz cannot be 
classified accurately, for many of them owe their 
peculiarities to intruding minerals of many sorts The 
quartz cat s eye includes fine fibres of asbestos or 
crocidohte, avantunne quartz, minute spangles of mica, 
and so on But the pellucid vaneties group themselves 
near rock crystal, while the translucent kinds may be 
arranged under chalcedony The former group includes 
amethyst and cairngorm, the latter sard, chrysoprase, an 
plasma We cannot here find space for more than an 
alphabetical list of the chief members of the great quartz 
family 


,lS«/<-U,erso(chslcedon) ja.p« mcL cij sal il.onot.led 

Agatt a variety of agate conuini^ jasper 

tAnsparent purple -rangles 

yfian/urtar— transparent withgoldenbrowaorgreeni . . 

coral, shelU or limestone resembling chalcedony 
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Bhodsto i«— translucent to opaque green with red spots 
CfliiHgom— transparent and smoke grey jellow or brown 
Cat s eye — translucent grey or greenish with chatoyancy 
Chalcedo y— cloudy or translucent white yellow brown blue 
Chryioprast — translucent pale bluish green 
Ccjjiflian — translucent hie horn yrellow brown red 
Egyptian jasper — opaque concentric, and other layers of yellow brown 
or black 

Heliotrope— A chalcedonic base with much green delessite {chlorite} and 
red spots of iron oxide 

yas/c/— opaque dull red dull green and ochre jellow 

Milky quaits — opalescent or milky yellowish by transmitted light 

bands or strata of white grey black translucent to opaque 
Plas I a — very translucent rich leaf green 
Peieelatn jasper— sab traBsiaceat often white and pink 
Plate — translucent but spotted muddy olive green 
ffifcaui ^as/rr— opaque bauds dull red and dull green sometimes 
yellow 

liotk try jtal— transparent and colourless 
Rose quarlt — translucent and pale pink 
Sapphmne translucent and pale greyish blue 

Said— very translucent red brownish red crimson blood red blackish 
red golden amber 

Sardonj x—& strat fied stone having one or more strata of sard 
Smoky quarts— transparent of var ous hues of grey and browo 

But this list by no means exhausts the varieties of quarts, 
for of agate alone we have fortification agate, moss agate, 
and mocha stone, eye agate, and brecciated agate All of 
these stones and indeed the majority of those in the list 
just given, so far as their colours and markings are natural 
and not due to artificial treatment, consist of amorphous 
or crj stalline silica, variously arranged or disposed, and 
associated with colouring oxides and silicates containing 
oxides of iron, manganese, or nickel The claim of very 
few of these varieties of quartz to the rank of precious 
stones can be sustained It is not merely that they 
are abundant, but their brilliancy and be£^ty are not 
sufficiently pronounced to entitle them to high rank 
amongst stones for jewels The great merit of the artistic 
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work executed in these matennls, m Greek, Roman, and 
cinque cento times has indeed ennobled the sard, the 
onyx, the prase, the sapphmne quartz, the jasper, etc , 
but except m the forms of cameos and intaglios these 
stone> are but little esteemed Rich deep coloured 
amethjsts, with the colour not quite uniformly distributed 
throughout their substance, are perhaps the most prized 
form of quartz The colour of such amethysts gams in 
beauty from the dichroism of the stone and from its 
peculiar rippled and parquetry structure Such amethysts 
are wrongly called ortcnlal amethysts by jewellers (some 
do come from India), for the true oriental amethyst is a 
purple sapphire, not quartz at all, and an excessively rare 
stone 

The localities for choice specimens of amethyst, sard, 
chrysoprase, chalcedony, etc , are legion The amethysts 
of Brazil and Ceylon, the agates of Uruguay, the chryso 
prases of Silesia, the cornelians of Arabia, and the jaspers 
of Egypt are famous 

Not only have the dark coloured onyxes of commerce 
been artificially dyed or stained, but a large proportion of 
agates, cornelians, sards, etc , have been similarly altered 
A moderate heat reddens many varieties of quartz origin 
ally grey and brown, while a soaking in sugar or 
honey, followed by treatment with strong sulphuric 
acid, brings out black and white bands in the natural 
grey onyx 

Hydrochloric acid develops a lemon jellow colour in 
white chalcedony, while a strong blue colour may be 
imparted bj, causing Prussian blue to be precipitated 
within the stone by alternate soaking in solutions of green 
vitriol and of prussiate of potash 
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Qnarlz {including Cairngorm, Aweihjsl, Plasma, Chryso^rast, 
Chticcdony, Agate and 0}itx)tsrepreseHled in Ute Toi'.nshcnd CelliC' 
tion by ihxriy file spccmtns 

Rock Crystal Colourless, circular, brilliant cut , J in 
dtam coronet mount 1180 — 69 

Cairngorm, or Smoky Quartz Octagonal faceted , Uin by 
Jin , coronet mount ii8t — 69 

Cairngorm Straw yellow, faceted, ^ in by J m and |in 
thick coronet mount (Hope catalogue, p 86, No 9 ) 
Plate III fig 40 1182—69 

Cairngorm Yellow, oval, i in byjm , claw mount 

1183— '69 

Cairngorm Yellow, with feather consisting of many minute 
cavities, faceted, oblong, 10 byii’2’^ thick, 

coronet mounted handle 1183—69 

Amethyst and Cairngorm Purple and smoky, twin stone, 
each half long oval, faceted, and JJin by Jin , plain 
mount {Hope catalogue, p 36, No 10) Plate III 
fig 41 1186— '69 

Amethyst Oial, bicon\cx lens, containing four large 
cavities, with movable liquid and bubbles , i in by Jin , 
plain swing mount (Hope catalogue, p 85, No l ) 
Plate in fig 42 1187—69 

Amethyst Heart shaped, rose cut, [Jin byfjin .coronet 
mount (Hope catalogue, p 89,^0 29) 1189— ’6g 

Amethyst Deep coloured, ticctcd, o\ al , i in by | in and 
iin thick, coronet mount (ilopc catalogue, p 88, No 
28) PhtcIVfig43 1190—69 

Amethyst Kidj colour, striped, faceted, i,\in by JJin 
and Jin thick, coronet mount (Hope catalogue, p 87, 
No 19) Plate IV fig 44 1191—69 
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Quartz Yellow and pale pink, carved as a monkeys face, 
Jm by , plain mount (Hope catalogue p 95, 
No 5) Plate IV fig 45 1193—69 

Plasma Engraved, with a Cupid holding a butterfly over a 
torch, oval , ^ in by Jin , plain mount 1196 — 69 

Plasma Engraved, with a Cupid resting on m staff, oval, 
Jm by Jin , plain mount 1197 — 69 

Plasma Engraved, with two female figures, long oval 
JJin by Jin , coronet mount 119S — 69 

Chrysoprase Face table cut, back eii cubcchoi, oval Ji m 
by I in , solid plain mount 1199—69 

Chrysoprase Engraved 10 high relief, with laurel wreathed 
head, oval, by Jio , plain mount i 3 oo — 69 

Cholcedony Greenish yellow, nearly circular, |in diam 
plain mount 1201—69 

Chalcedony Yellowish green, en cjhcchon, oval, Jin by 
^fin , solid chased mount 1201 — 69 

Chalcedony Clouded dull apple green, ti culoch/i, oval 
Jin byi’jin , coronet mount 1203 — 69 

Chalcedony Grey blue, translucent, engraved with the 
Olympian Zeus, convex oval, Jm by^jin plain mount, 

1204— 69 

Avanturme Quartz Spangled green, oval Jin b> 

plain mount 1203 — 69 

Agate White dialcedony, with reddish brown patch, oval 
Jm li> Jin , coronet mount 120G — 69 

Agate Wli^te chalcedony, with light brown lines, some con 
centric, oval, }Jin by , two perforations coronet 
mount 1-07 — 09 
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Chalcedony on Amethyst The upper chalcedomc layer of 
brownish white cut to reprecent a panther, and a narrow 
border the con’ ex back of amethyst engraved with a 
Bacchante, oval by in , man octagonal setting 

on double swivel nng (Hope catalogue, p 86 No 5 ) 
Plate IV fig 46 ^ 1208 — 6g 

Onyx White and brown stnped , 5 m by in , plain 
mount 1209 — ’6g 

Onyx eyed Agate Hemispherical, Jin diam , coronet 
mount (Hope catalogue, p 92, No 8) Plate IV fig 47 

1210—69 

Onyx Three layers, brown, while, -and black, oval, by 
i^in , plain solid mount (Hope catalogue, p 92, No i ) 
Plate IV fig 48 1211 — ’6g 

Cornelian Red, engraved with Persian characters and foliage, 
tabular, fin byfm , plain mount 1212— '69 

Moss Agate Pale purple, chalcedomc base, with jasper, 
oval, convex , Jin by » coronet mount 1213—69 
Mocha Stone Grey, with dark brown dendntes, oval, 
I in by Sf in , coronet mount 1214— ’6g 

Mocha Stone Grey, with black dendntes, oval, i in by 
^vn , coronet mount (Hope catalogue, p 81, No 40) 
Plate IV fig 49 1215 — 69 

Bloodstone, or Heliotrope Tabular, ov’al , in by f in , 
plain mount 1216 — 69 

Cat s eye Honey jellow, tn cahechon, high and narrow , | m 
by fin and ^\in thick coronet mount 1217—69 

Cat s.eye Pale jelJow grey, rw fniwAoH, oval, byfin , 

plain mount 1218 *69 

Cats-eye Brown, <n cabochM, dished back, oval, ffm by 
I in , bordered with 20 brilliants, and witl«sevcral roses 
on the pierced shoulders , set m silver on gold shank 

12:9 — 6g 



LAPIS LAZULI 


137 


Lapis la2uli 

Lapis lazuli or azure stone is not a definite mineral 
but a mixture, in variable proportions, of several minerals 
Generali) calcite forms the chief part of the colourless 
patches in the stone, but there will be present two or 
e\en three complex silicates possessing a beautiful blue 
colour One of these is known as haiiyne or hatiynite, 
another is true ultramarine, and another is called sodalite 
They are all silicates, and all contain much alumina, but 
soda IS also present, as welt as lime and iron But it 
IS the presence of sulphur in two forms of combination, 
namely as sulphide and as sulphate, which distinguishes 
the blue pigment, obtained b) the treatment of lapis 
lazuli, from all other blue compounds This pigment has 
been very successful!) imitated, not only as to colour but 
as to chemical constituents, by chemical art It should 
be added here that the minute brass )ellow specks, or 
spangles, which are commonly seen in lapis, are iron 
pyrites Lapis was the sapphire of the ancients 

Lapis lazuli occurs in Transylvania, Siberia, Tartary, 
Persia, China, Tibet, and Brazil The nchly coloured 
varieties are used for beads and for mosaic work and 
inla)s m bijouterie, vases furniture, and even m the 
internal decoration of buildings 

The hardness of lapis lazuli lies between 3 and 5 5 , 
Its specific gravity is about 24 By moderate heating 
the blue colour of this mineral is generally unaffected, 
though in some cases it may actually be deepened 
Carbonic acid does not affect it, nor does a cold 
weak solutiop of alum Strong acids decompose it, the 
colour disappeanng and sulphuretted h)drogen being 
given off 
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The blue mineral called lazulite, although it some- 
times presents an appearance slightly resembling that of 
lapis lazuli, IS not connected with the latter species by 
chemical constitution, for it is a phosphate, not a silicate 
{see page 88, under turquoise) 

A thin section of lapis lazuli constitutes a most beau- 
tiful microscopic slide The perfect transparency and 
superb colour of the blue portions are characteristic 
Until thus seen by transmitted light it would not be 
imagined that a mineral which appears by reflected light 
to be almost opaque could allow the passage of so much 
light through it 


Tke /4 IS one socmen of Lapis Uzuh tn tU Tounshend CcJUehoa 
Lapis Lazuli Deep blue, with a few minute spangles of 
pyrites tabular, oval ^jin by|in solid mount 

1324—69 


lOLITE 


called also dichroite and saphtr d eau, and known to 
mineralogists as cordiente, is a beautiful and curious stone, 
remarkable for its pleochroism Its crystals belong to 
the rhombic system Good specimens, such as are occa 
sionally met with in Ceylon, show in different directions 
of the crystal a soft lavender blue, a greyish white, and 
a straw colour • lohte is frequently full of flaws and 
almost opaque , its beautiful change of colour is then 
very imperfectly seen The hardness of lohte is above 7, 
Its <?pecific gravity is z 6 to z 66 One hundred parts of 
lolite on an average contain about • — 

49 I Magnesa 10 

33 I Luae « * 

Ferrous ox de 5 water i 


* Frontisp ece Fiji 5 
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loltle (Jinoun also as Coydienit) ts represented m the Townshend 
ColUchott tuo specimens 

lolitc, or Dichroite Pale violet, showing oblique cleavage 
lines, en cabochoii, o\al , ^ w by m , claw mount 

1267 — 69 

lolite, or Dichroite Pale blue, showing obhque cleavage 
lines, cdlioc/ioM, oblong, rounded ends, ^ in by|u) , claw 
mount 1268 — ’69 


Crocidolite 

IS, or rather gives rise to, one of the minerals which has 
been termed cat s eye It occurs of three distinct colours 
— brownish yellow or gold (tiger eye), mdigo or greenish 
blue, and dull red When cut cn cabochoii of an oval 
form, with a high ridge, and with the longer diameter of 
the oval at right angles to the direction of the fibres or 
filaments which the mineral includes, crocidolite shows a 
good line of light and presents a brilliant appearance 
It always contains a chalcedonic base, indeed the best 
specimens, which now come from Gnqualand West, 
South Africa, and have a hardne'^s of nearly 7, and 
specific gravity of 2 8, are essentially pseudomorphs after 
crocidolite, and not the unchanged mineral itself, which 
IS softer and heavier This stone is related to hornblende 
and asbestos, and has approximately this composition in 
100 parts — 

SJica 51 l Soda, 7 

Oxide, of iron 34 | Magnes a 2 

W ater 3 

Bronzite^and hjpersthene are two other minerals 
resembling crocidolite m their metallic reflections, and 
consisting ofsihca, iron oxides, and magnesia 
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Then li one specimen of Quarts after Croadohte tn the Touushend 

ColUetton 

Crocidolite Dark bluish green, with band of hglit, cut en 
cabochon,^in by 1 coronet mount 1336—69 

Labr^dorite 

Labrador spar is a felspar, crystallizing in the tnchnic 
system It is usually translucent rather than transparent, 
and by transmitted light appears of a grey colour Owing 
chiefly to a peculiarity m its intimate or minute structure, 
which resembles a complex system of gratings, labradonte 
often shows magnificent chatoyant reflections of brilliant 
blues, sea green, orange, puce, amber, and peach blossom 
hues, in fact, a coloured metallic sheen It should be cut 
with a nearly plane or but slightly convex surface It 
occurs, associated with hypersthene and amphibole, of 
fine quality, in the island of St Paul, and in large masses 
on the coast of Labrador , also m Finland, Volhynia, the 
United States, and Queensland Labradonte has the 
hardness 6, and the specific gravity 2 7 to 2 75 In 
100 parts It contains — 

Silica 55 5 I iroa oxides 2 o 

Alumina 265 I Lime ixo 

Soda 4 o 

In some specimens there is less lime, but, instead, a 
small percentage of potash and magnesia 


Moonstone or Adularia 

This IS a vanety of felspar, and generallj that species 
of monocUnic felspar called orthoclase or orthose Moon 
stons IS found at St Gothard, and very abundantly m 
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Ceylon It differs from ordinary orthoclase in the remark 
able pearly reflection of light which it exhibits in certain 
directions The most esteemed specimens are those in 
which the chatoyancy has a distinctly bluish hue Some 
varieties are nearly opaqae , a chocolate coloured sort 
has also been found The bluish stones only possess a 
market value The hardness of moonstone is 6, and its 
specific gravity almost invariably 2 5S It contains in 
100 parts — 

Silica 645 I Alumina 18 s 

Potash 15 o I Soda x o 

With traces of lime and magnesia 

SUNSTONE OR AVANTURINE FeLSPAR 
IS usually a variety of ohgoclase, or soda hme felspar, 
having golden yellow, reddish, or prismatic internal 
reflections, due to the presence of minute imbedded and 
scattered crystals of haematite, gothite, or mica. Some 
avantunne vs, howeser, a mixture of albvte and orthoclase, 
and the same name is given to quartz containing brilliant 
imbedded micacious crystals The green avantunne, 
called amazon stone, is microclme, a felspar. 

Felspar ts represented tn the Townskead C^tteeUon 1} three specimens 
Labradonte Grey , with blue, green, and orange chatoyancy, 
slightly convex, circular, ^in diam , claw mount 

1292— ’69 

Sunstone Avantunne felspnr of deUcatereddish browncolour, 
en cabochoni o\n\ , by^in , solid mount 1293 — ’69 
Moonstone ^dulma, orthoclase felspar, having a bluish 
white chatoyancy, oval , 4 in by ^\in ^ plain 

mount (flope catalogue, p 97, No 6 ) Plate IV fig 50 

1294—69 

Set also Affenitxfmn^pagt 158 
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Obsidian or Volcanic Gl\ss 
15 often nothing more than fused or vitreous orthoclase — 
that IS potash felspar But obsidian frequently contains 
many other minerals in small quantities, such as augite 
and olivine in fact obsidian is a melted lava and 
contains the various minerals of the K\a melted or else 
associated together Obsidian when transparent has 
about the specific gravity 2 4 and is softer than crystal 
line felspar Black specimens of it resemble black garnet 
spinel and tourmaline but are much more translucent in 
thin splinters, asnvell as striated and full of bubbles 

Epidote 

The various hues of olive, brownish, and pistachio 
green which are presented by tourmaline occur also m 
great measure m epidote The latter mineral is however, 
less dichroic than the former although m some green 
Siberian and Brazilian specimens an emerald green image 
and a yellow one may be seen in the dichroiscope The 
most famous locality is the Knappenwand Salzburg The 
hardnejs of epidote is about 65 and its specific gravity 
3 3 3 4 B occurs in oblique prisms often much 

elongated Green epidote presents in 100 parts about the 
following composition — 

Sica 38 I Ferre 13 

Alum na 2a 1 73 

Water a 

Amnitl 

Although almost a curiosity among geiji stones, yet 
fine crystals of aMnite have been cut for ornamental use 
It belongs to the triclinic system The hardness of 
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aximte approaches that of rock cr}stal, but the brittleness 
of this substance almost precludes its being cut It looks 
^^ell en cabochon, and incurs in that form less liabiht} to 
fracture The specific gravity of transparent flawless 
axinite is 3 29 , its colour ranges between a pale puce, a 
plum, and clove brown, it is generally stronglj pleochroic, 
showing a white or straw jeUow, an olive and a violet or 
purple image in different directions The best specimens 
are found at St Christophe m Oisan"*, Isfere The 
presence of boron in axinite is remarkable tourmaline is 
the only other gem stone in which the, element occurs 
The percentage composition of axinite approaches — 


Silica 43 

■Bt/ton 5 

Alumiaa 16 

Ferric oxide 3 

Ferrooe oxide 7 


Maoganous oxide 3 

FotaA 1 

Lime 30 

Magoes a < 

Wacer 1 


Sphcne 

This mineral, when it occurs ih sufficiently large 
crjstals and is peifectlj transparent, is occasionally cut 
as a gem stone Some beautiful specimens, chiefly of a 
honey yellow or greenish ydlow colour, have been 
obtained from various localities in Tyrol, the United 
States, and Canada Sphene or titanite is calcium silico 
titanate and is remarkable, not only for its dichroism, but 
also for its strong dispersive power, a brilliant cut stone 
IS full of “ fire ” The specific gravity of sphene is about 
35, but its hardness is low, just under 55 Sphene 
contains in 100 parts about 

Silica , 3* i Lime 27 

Titanium oxiJa | Ferrous oxide « 

Sfhein U no® MfreitHtfd ir tit Mtistan CeUtdien 
Set AfpnJtj/aangfttst 158 
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Benitoitl 

Another compound containing titanium has been cut 
as a precious stone This is bemtoite, a newl) discovered 
mineral from San Benito Co , California It is sometimes 
without colour, but generally possesses a lavender hue 
resembling lolite, when it shows strong dichroism In 
composition it maj be regarded as a barium sihco 
titanate Its refraction is strong, and its densitj con 
siderable— just over 364 In hardness it is distinctly 
superior to sphene, but it is scratched by rock crjstal 


Cassiterite, Rutile, and Anatase 

These are binoxides cassiterite or tinstone being that 
of tin, the two others being distinct forms of titanium 
binoxide Cassiterite, when perfect!) transparent and 
pale in colour, may be cut into a lustrous gem stone 
Its specific gravitj is nearl) 7, and its hardness about 6^ 
Rutile, when of a transparent red colour, jields a cut 
stone of very high refractive index, and presents a lustre 
almost metallic on the polished surfaces But rutile is, 
perhaps best known m the form of acicular crystals, red 
or reddish brown in hue, which, when penetrating rock 
crystals, constitute the Venens cn«»s of Plmj Of anatase 
we need onlj say that some of the indigo blue transparent 
n splendent crystals from Brazil have been mounted, 
TV, their natural forms or step cut, in jeweller) 

ey aie the form of beautiful low octahedra belonging 
^ ^®tragonal system their specific gravity is about 
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Apopkylhte ts repyese ited 1 1 the Townshend Collection b} 0 ic crystal 
Apophylhte Translucent, white, natural crystal, prismatic 
octahedron with basal planes ^*5 in diam claw mount 

I2q6 — 69 


Andalusite 

It IS seldom that the mineral andalusite occurs in a 
perfectly transparent condition fit for cutting as a gem 
Its colour IS then of a somewliat reddish hue or pale 
amber brown or light bottle green But its beauty and 
interest mainly c^epend upon its conspicuous dichroism 
Cut specimens often appear of a greenish hue, except m 
some of the end facets where a fine brownish red occurs * 
There thus arises a marked resemblance to alexandrite, 
which howe\er, is not only a much more valuable stone, 
but IS also heavier and harder It may also be confused 
with certain tourmalines of similar hue, but its specific 
graMty is rather greater, while the pyro electric character 
of tourmaline affords a means of distinguishing the two 
stones There is a fine oval faceted specimen in the 
Galler) of the Ecole des Mines in Pans 

Andalusite^ which crjstallizes in the rhombic sistem, 
occurs in prismatically de\cloped forms of which the 
section IS nearly square Its hardness is at least 7^ and 
Us specific gravit) close to 3 18 Transparent specimens 
occur in some abundance in the Minas Isovas district of 
Brazil, but are also found in certain gem gra\els of 
Cejlon, where the stone is mistaken for tourmaline A 
step cut shape with few and rather large facets generally 
suits andalusite 


I rnaU«p eee I g 7 
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The composition of andalusite is idcnticnl iMth that of 
kjanite, a tnclinic mineral of a beautiful blue colour It 
contains in lOO parts about — 

Alumiaa 638 Silca ^70 Ironoxdes 02 
Aidjluiili It nota rtfrtunUd tn tht ^tuuHni CoUtct an 
Stt Afftndtx facing fagt 158 

Jade and Jadeitf 

Under the name of jade (a falselj coined wotd derived 
through the French from the Spanish piedra de hyada) 
two distinct minerals are included One of these, the 
commoner of the two is also lighter and softer, and 
belongs to the species known as hornblertdeor amphibole, 
to U the name jade (or perhaps preferably nephrite) 
should be confined It is a compact mineral consisting 
of irreguhrlj interwoven acicular crystals of the sub 
species actinolite Its surface when polished acquires a 
soft greas) lustre, its substance though remarkablj 
tough, is ensilj scratched b) rock crjstal Jade presents 
a variet} of hues ranging from a rather creamj white 
through a number of tones of grejish and leaf green to a 
deep of blackish green An ochre tinted jade also occurs, 
as well as examples in which browns and reddish browns, 
due to ferric oxide and ferric hjdrate, make their appear 
ance The dark gre> and blackish varieties contain 
inclusions of chrome iron But whatever the colour of 
jade, it is alwajs translucent never transparent on the 
one hand nor opaque 011 the other Of its manj varieties 
perhaps the green of New Zealand and the white or 
greenish white sort from Eastern 1 urkestan are the moat 
familiar to Europeans 

Jadcite is^s tough as jade, and takes the same polish 
but It 15 much rareraswell as harder and heavier Moreover 
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It often presents, even to the unaided eje, an obvious 
crystalline texture, while the most esteemed variety is of a 
brighter and more emerald like green than any jade. 
Some specimens show m parts a delicate lilac tinge It is 
from Burma that the jadeite worked by Chinese lapidaries 
comes It IS never found in such large masses as those 
in which jade occurs but is sometimes of sufficient 
dimensions to be fashioned into fair sized bowls six inches 
or more in diameter Jadeite, especially the emerald 
green variety, is, however, more generally employed for 
smaller objects such as snuff bottles, bracelets, carved 
plaques, inlays, Vings, and beads It belongs to the 
pyroxene group of minerals and is therefore nearly related 
to diopside and to spodumene 

The chief distinctive characters of jade and jadeite 
may be summarised in the following tabular statement, 
where the chemical composition of typical specimens of 
each species is presented in percentages — 


Jade 


Sil ca 53 o 

Alumina 1 3 

Ferrous ox de so 

Xtagnesia H z 

Lime 13 2 

Soda I 3 

Hardness 6® 

Specific gravity a 98 


Jadeite 
580 
24 5 


23 
12 7 
7 “ 

3 33 


For further details concerning the archreology and 
artistic use of jade and jadeite reference should be 
made to Dr Bushell s Handbook of Chinese Art, vol 1, 
pp 126-142 In Mr Spencers translation of Dr 
Bauer s " Precious Stones,’ pp 458-470, will be found a 
full account of the occurrence, composition afid properties 
of these two minerals 
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There are two minerals having the same two elements 
m the same proportions as constituents, but diffenng in 
physical and chemical characters. These two minerals 
are py rite or iron pyrites, and marcasite Both contain 
iron and sulphur, 46 7 per cent of iron, and 53 3 percent 
sulphur, corresponding to l atom of iron and 2 atoms of 
sulphur The propetlies of the two nunerals may be 
compared thus — 


Pyrite 

Hardness 
Specific gravity 
Crystalb&e form 
Colour 


65 

52 

Isometric 
Brass yellow 


Marcasite 
. 60 

48 

Orlborbomb c 
Pale or grey yellou 


Pyrites is the more abundant form of this compound 
of iron and sulphur It was largely used in jewellery in 
the eighteenth century, and is often incorrectly spoken of 
as marcasite It takes a fine polish, and presents the 
appearance of a metal It is of no v'alue whatever from 
a commercial point of view, although a good deal of time 
and trouble were frequently spent in cutting specimens 
of It into faceted forms, such as single "roses " Pyrites 
was used by the ancient Mexicans, along with turquoise 
and obsidian, for the mosaic mhys and incrustations In 
the Christy collection of the Bntish Museum is a Mexican 
mask, m which the eyes are represented by hemispheres 
of pyrites 


The cut $ptciH iH of Ponies tn iheTotusI tni Collection has lost its 
lusfrc fArtfKg* corrosion 

Pyrites B?ass yellovv, rose cut i m by ^ in , light coronet 
mount 1335 — 69 
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Hematite 

Black haematite is an oxide of iron occurring under 
several common names, as specular iron ore iron glance 
and micTcious iron ore Its poivder is red, though a 
perfectlj polished artificial or natural surface presents a 
metallic black lustre with slight indescence It has been 
emplojed cut en cabochofiy to simulate black pearls The 
hardness of the densest haematite is 6 5 and its specific 
gravitj 53 It contains in loo parts 

Iron 70 I Oxygen t 30 

Amber 

IS hardly to be reckoned amongst precious materials of 
mineral origin, for not only is it comparatively abundant, 
jbut It IS an almost unchanged vegetable product, a fos 
stlized resin of certain conifers of tertiary age Its specific 
graMty is about i 08, and its hardness 2 5 * When traces 
of moisture and ash are deducted, it contains in 100 parts 
about 

Carboo 78 5 | Oxygen 10 5 

(I^drogen 105 I Sulphur 05 

Amber, whether from the Baltic shores, Sicilj, or the 
coasts of Norfolk and SuRbIk, is essentiallj the same sub 
stance, although the Sicilian amber sometimes exhibits a 
deeper and redder or brcrwner hue and often shovs a 
bluish or greenish fluorescence The amber from Upper 
Burma maj perhaps be a different resin, but it presents, 
in many specimens at least, \erj much of the same range 
of jellow hues as Baltic amber But burvitlt, as it has 
been called, occurs sometimes having a purplish brown 
colour in the Indian Section of the Victoria and Albert 
Museum there is a specimen of this kind nearlj a foot in 
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CONSIDERED IN THEIR SCIENTIFIC AND 
ARTISTIC RELATIONS 


CHAPTER I 

DEFINITION OF PRECIOUS STONES, 

and tatvty— such aCe the quaUtves 
characterising the minerals to which ue apply the 
adjectiNe "precious ” But the term "nineral,” though 
including all true precious stones, does not exclude some 
natural products of the earth (such as gold and platinum) 
which, though precious, are not stones jn the ordinary 
acceptation of that word Native metals, then, are out- 
side the category of precious stones. On the other band, 
at least one animal product, the pearl, is commonly 
ranked uith such minerals as the diamond and the 
sapphire, associated as it is with these stones m jewellery, 
and partaking as it does of the characters of beauty and 
rant), with a good share of durability. 

After all, it is no easy matter to define a precious 
stone Where can the line be drawn between stones 
that are precfcus and stones that do not merit that 
appellation ? Is not the preciousness of one sort of stone 
or of another dependent in part upon caprice, upon time 
s(ii){4043 b 



length, from King Theebaws Palace at Mandalay It is 
carved into the form of a duck Beads and other objects 
of amber are frequently found in early burial places m 
Europe Usually the surfaces have become somewhat 
darker in colour, less translucent, and somewhat friable 
m some instances, however, the matenal has resisted 
oxidation in a remarkable manner, witness the amber 
objects from some of the primitive graves at Abjdos and 
the beautiful amber cup in the Brighton Museum 

Although imitations of amber in yellow glass may be 
easily detected by means of their coldpess to the touch 
and by their greater density, it is more difficult to dis 
tinguish copal resin from amber still the odour of the 
latter when nibbed vigorously affords one means of iden 
tiBcation 

Jet 

Jet can hardly be regarded in any sense as a precious 
stone, although it has been used from early times for 
beads, pins, armlets and other objects of personal adorn 
ment Many examples m perfect preservation have been 
found in Celtic and Romano British graves Jet is a 
dense homogeneous, perfectlv black variety of coal, 
having a hardness approaching 4® and a smooth con 
choidal fracture It is still worked to some extent at 
Whitbv on the Yorkshire coast 

Malvchitc 

Malachite is never used in the higher class of jewellery 
Its softness, opacity, and crude hue are not m its favour 
In Russia veneers of it are employed with very bad effect 
in the decoration of vases, furniture, and even doors 
hardness is 4, and its specific gravity 4 
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The concentric vemings and markings of malachite 
showing its deposition from water, vary in depth of tint 
and often exhibit a satiny texture 

Malachite belongs to the hydrated carbonates, and la 
represented by the chemical formula Cu COj Cu HjOj, 
it IS therefore near chessylite or azunte 2 Cu COj 
Cu HjOj Malachite contains, m percentages, about the 
following proportions of its three constituents — 

Copper oxide 72 | Carbon dioxide 20 

Water 8 

Malachtlg is rtprtuniti tn ths Towuihtttd ColUctton by on$ spcnvun 
Malachite Opaque, bluish green } in diam , convex top, 
coronet mount *334“ 


Lumachblla 

IS a precious marble It consists of a brown limestone, in 
which occur numerous fossil shells, having brilliant 5ery 
red, green, or yellow chatoyant reflections It comes from 
Bleiberg in Cannthia, and from Astrakhan It is an 
impure carbonate of lime 

Lumachella or Fire Marble, ts represealed ih Uit Townshend ColUc- 
t%oa by one specimen 

Lumachella Polished nearly fiat oval i in by fin 
coronet mount 1237 — 69 


Pearl 

Although nearly all those bivalves which have nacreous 
shells do occasionally produce pearls, there are two mol 
luscs which must be regarded as pearl bearers par excellence 
These are the pearl oyster and the pearl mussel 



The best known pearl oyster is the small species Mar 
gartitfera vulgans, which yields the famous pearls of 
Ceylon A larger species, Meleagrina margarthfera, occurs 
in the Persian Gulf, Madagascar, the west coast of Central 
America, California, and West Australia The shells of 
these oysters are particularly valued on account of the 
mother of pearl which they yield From the pearl mussel, 
Margarttana ttiargariUfera, which belongs to the family of 
the Uniomdas, the pearls of Scotland, North Wales, and 
the English Lake District are derived These British 
pearls possess generally in a very small degree that 
“orient” or iridescent sheen which* constitutes the 
peculiar charm of this gem , but some specimens of 
great beauty have been found from time to time A 
pearl of particular purity from the river Conway, North 
Wales, was presented to the Queen of Charles II by 
Sir R Wynne, and is now m the Rojal Crown The 
author of this handbook has seen a few fine pearls taken 
from mussels m the river Irt in Cumberland The some 
what clouded “orient ' of the majority of British pearls 
accords with dead or matt gold and with many deep 
coloured stones ^ 

Pearls are sometimes found having a decided tinge of 
colour , rose coloured, salmon pink, pale blue, russet 
brown, olive brown, and black pearls are highly esteemed , 
dull and muddy hues are less appreciated, and so also are 
extremely small pearls, which, indeed, are by far the most 
abundant Pearls may be dyed easily, and are liable to 
become discoloured by wear Pink coral, cut into suit 
able forms, is often made to simulate pink pearls, but its 
texture is entirely different, and may readily be recognised 
with the aid of a pocket lens Black hsmatite, one of 
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the chief ores of iron, makes, when not too Inghl) polished, 
a passable imitation of a black pearl , but nothing is easier 
than to detect the substitution, for hajmatite is more than 
twice as heav) as the pearl 

The substance of the pearl is identical, or practicall} 
identical, with the nacreous material, the mother of pearl, 
which lines the interior of the shell It consists of that 
form of calcium carbonate which is known as aragonite 
and IS rather harder and hcaMcr than calcitc, the other 
and commoner form The aragonite m a perfect pearl is 
arranged in regular concentric lajcrs, like the coats of an 
onion, and is alw aj s associated with a small quantit) of 
an organic substance allied to horn In some pearls the 
horn like bod) occurs in larger proportion, and ma) even 
constitute one or more distinct h)crs And occasional!) 
la)crs of the commoner form of calcium carbonate, that 
is, cilcite, occur in pcarU — such la)crs arc quite dull 
The specific gravit) of pearls is about a 67, their hardness 
nearl) 4® The delicate colouration of the finest pearls 
IS not due to any kind of pigment, but to tbc peculiar 
“ intimate" structure of the nacre producing colour effects 
through intcrfcrcnct Occasionallv a dull pearl, when 
carefulU peeled b) mechanical means, will reveal a fine 
orient beneath, and be coiiscquuitK greatl) improved m 
ippearance b> the treatment 

Fe.irls arc ‘;ccreted b) ihe mantle of ihc mollusc, and 
m the same w i) as that bj which the shell itself is formed 
Definite areas of the mantle hive definite functions, 
secreting, as the case may Iw cither ingomtc, or calcile 
or the horn like substance alrcad) named According to 
the position of the i>c,irl m the re„ion of tlie mantle— a 
position w Inch 15 subject to cliange — so w ill be the nature 
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of Its successne additional coats But it will be asked 
“ How does jtlie pearl, the detached pearl for e'<ample, 
first come into being Its occurrence, if not rare, is at 
least abnormal, and is the outcome of irritation to the 
mantle caused by the intrusion of some foreign bodj 
This foreign body is usually a minute parasitic animal (a 
Cestode larva), but may be a gram of sand, or some other 
solid The irritation stimulates the secretion of nacre, 
and the intruder is sooner or later covered with h>er 
after laj cr The Chinese take advantage of this response 
to the irritation caused by the introdui^tion of a foreign 
body m the case of a fresh water mussel {Dipsas plieata) 
Thc) keep the mussels in a tank and insert belivecn the 
shell and the animal rounded bits of mother of pearl or 
little metal images of Buddha In either case the inserted 
object becomes slowly coated with nacre and looks like 
a pearl the little figures of Buddha generally become 
cemented to the shell, a specimen may be seen m the 
shell gallerj of the British (Natural History) Museum 
The value of pearls is increased greatly when a con 
sidcrable number of well matched specimens are got 
together But the market value of pearls depends upon 
so m inj factors, that even for a single pearl of what maj 
be called standard quaUt>, and pcxfectl> spherical form, 
the pnee can hardly be stated with exactness Such a 
pcirl IS perhaps worth £io if it weigh r carat, four times 
as much if it weigh z carats, and eight times as much if 
It weigh 4 carats Button pearls, which have one side 
convex and the other fiat, arc less valuable than round 
pearls, but pear shaped pearls often fetch more The large, 
irregular, and grotesque pearls called I iroque acquire value 
when set mto curious figures — busts, dragons, grilfins. 
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fruits, etc —by the aid of gold and enamel mountings 
Fantastic arrangements of this kind exercised the skill of 
many sixteenth and seventeenth century jewellers but the 
artistic merit of these productions cannot be appraised 
very highly the chief excuse for their existence must be 
sought in the difficulty of making any other use of the 
misshapen pearls in question The Green Vaults of 
Dresden are rich in specimens of this sort It should 
be mentioned that the majority of pearls used in ordinary 
jewellery are half pearls, that is, pearls sawn in half 
Seed pearls, the small pearls attached as pendants to 
jewels, the pearls sewn on garments, and necklace pearls, 
are perforated by careful drilling 

Pearls have been used m almost all parts of the world, 
and from very early times, for jewellery and personal 
adornment The pearls set in antique Roman ornaments 
have rarely survived intact to the present day Some 
times the place of a pearl in the setting is represented by 
a small brownish residue , sometimes the reduced form of 
the pearl is still to be seen, deprived of much of its lustre 
by the long continued action of water charged with car 
borne and \egetablc solvent acids from the earth 
Then an four Pearls nt the Towushend Collection 
Pearl Whole, ishite secured by a pm passing through a 
claw on each side , on each shoulder of the ring mount are 
2 pearl shaped brilliants, with 3 smaller brilliants, there are 
4 other small brilliants, one at each corner of the setting 

1337— 69 

Pearl White, whole, short o\ate, diain Jin , mount with 
4 claws 1340 — 69 

Pearl Black whole, round diam J in , plahi mount with 
4 cla'vs 
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Pearl Cherry pmk, whole, round diam , claw mount 
(Hope, catalogue, p 10, No 88) 1339 — 6g 


Coral 

The use of coral in jewellery justifies us m adding a 
few words here concerning this product of animal origin 
All the white, pink, and red coral used for objects of 
personal adornment is derived from a single species, 
Corallium uobile, belonging to the sub class Alcyonaria, 
class Authozoa, and sub kingdom Ccelenterata , the rate 
black coral, which is entirely horny and has but a trace 
of earthy matter m its composition, belongs to the other 
sub class of Anthozoa, namely Zoantharia The solid 
compact part of the coral animal, or polypdom, m the 
case of CoralUum nobiU, is mainly calcium carbonate 
(carbonate of lime), with small quantities of magnesium 
carbonate, iron oxide, and organic matter, the exact 
nature of the red colouring matter remains unknown 

Coral IS mainly obtained from the Mediterranean, the 
coasts of Provence, Majorca, Minorca, and North Afnca 
being the best localities The coral grows on rocks at 
depths varying from 30 to 130 fathoms, but a depth of 
So fathoms is considered most favourable 

The price of coral vanes much — from five shillings to 
£120 the ounce , the pale rose pink variety is the most 
esteemed 

A good series of specimens of coral was bequeathed to 
the iMuseum in iSyo by Afr Alfred Davis, it is now in the 
Branch Museum at Bethnal Green. 
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PRECIOUS STONES 


Several beautiful minerals and other natural products 
not entitled to rank as precious stones haVebeen described 
m the preceding pages. A limit had to be set to the 
expansion of this handbook, or space might have been 
found for notices of — apatite, a calcium fluo- or chloro- 
phosphate with a hardness of 5 and a density^ of 3*2, 
sometimes occurring in perfectly transparent crystals of 
leaf green or sky blue hues , fluor spar, a still softer 
mineral less suitable for use as a gem , and idocrase or 
vesuvi mite, a calcium aluminium silicate much resembling 
epidote (page 143), and having a hardness of 6 ^ and a 
density of 3 4 • 

There are two specimens not mentioned m the preceding 
pages One of these has been enumerated with the peridots, 
but it IS apparently a tourmaline, the other stone, which 
possesses little interest or beauty, is probably obsidian 
Tourmaline? Dull green, m cabochon, oval, ^m by Jin , 
plain mount 1299—69 

Obsidian? Dull green, step cut, Jm by •j'^m , wire 
coronet mount * 1295—69 



APPENDIX. 


List op the Patcious Stones Presented by 
^ Sir Arthur Church, K.C.V .0 , F.R.S. 

(S« Nole ott page ii.) 

Corundum. White Sapphire, brilliant cut, oval, J in. by ; 

coronet mount M, ^ — igij- 

Tourmaline. Salmon pmk,bnUiaot cut, round, ^ m. diam. ; 
coronet mount. M. 3 — 1913. 

Tourmaline. Straw-jellow, bnlUant*cat above, step-cut 

below, oblong with rounded corners, in. by 
coronet mount. ' M. 4—1913. 

Garnet. Green, Demanioid or Andradite, the Olivine of 
jewellers, step cut, nearly Jin. square, coronet mount. 

M. 5—1913. 

Spodumenc. Pale straw-yellow, bnlliant cut, by in., 

Coronet mount. M 6 — 1913. 

Zircon. Full leaf green, bnlliant-cut, oval, m. by m.; 
coronet mount. jf, 7 1913. 

Opal. Fire opal of Mexico, faceted, cushion shape, yV in. by 
I m. ; coronet mount. jl. 8_igi3, 

Andalusite. Greenish-grey, bnlliant-cut above, step-cut 

below, J ID. by lo. , coronet moxint M. 9 1913. 

Moonstone. White chatoyant, en cabochon, oval, f in by 
4 ;^ in , coronet mount. M. 10— 1913 

Sphene. HcHey-yellovv, bnlliant-cut, round, in diam . 
coronet mount. u — 1913 
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PRECIOUS STONCS 


and place f If the faMiion follou some new direction, 
then gem stones now reckoned of small aalue might in 
some measure displace the diamond and the rubj , for, 
compared with these gems there are doubtless <;c\cral 
hard and bcuitifnl stones which are found m less 
abundanee but which remain less costlj because in less 
demand \et tiicrc is something to be said in fa\our of 
the high position commonlj gwen to the diamond, the 
rubj, tlic emerald tlic sapphire, and we maj add the 
pearl and the opal the} all possess a verj conspicuous 
and obwous beaut) 11) bnllianc) and colour they force 
themsehes upon our attention, while the spinel, the 
jargoon, and the tourmaline gcncralU need to be studied, 
to be looked into, that their merits ma) be disco\ercd 
But the argument that beautiful stones ought not to be 
empIo)ed m the higher kinds of bijouterie unless the) are 
cost!) IS an unworthj one It %ull not bear criticism 
Wh) should not moonstones c\en if the) can be bought 
for a shilling apiece, be introduced into goldsmiths’ work 
of the most artistic sort’ Surcl) they may rank at least 
with coloured enamels, which are of extrcmel) small 
monc) aahie, but which are prized highly when employed 
with skill in well designed jewels 

It has been before stated that the caprice of fashion 
influences and alters the market value of precious stones 
from time to time The peridot, the ameth)St, the cat’s 
eye and the aquamarine have each had their day, and 
then been abandoned for new favourites Even the 
emerald has suffered vicissitudes and so has the opal 
T.he sS jwvr.V at AV pwyWrr ebYtjtrjrr nr 

which particular species of gems ace held cannot often be 
traced A new fashion is set or an old one restored, and 
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DEFINITION OF PRECIOUS STONES 


I 


once set is blindlj followed The introduction of a little 
known gem, ho^\ever beautiful it may be, is generally a 
most difficult matter A jeweller who was m the first 
rank of artistic workers was showing a customer a bracelet 
beautifully set with the rich green garnets of Bobrovka 
This lady admired the stones and the workmanship 
immensely, but spoke of the former as emeralds The 
jeweller honestly said “They are not emeralds, but a 
rare sort of garnet from the Ural Mountains ” Torthwith 
the lady rejoined “Well, after all, I do not think I care 
so 'ery, \ery much for this bracelet, please show me 
something else ’ Not that she knew that there did, exist 
a real objection to these green garnets— they are not 
quite hard enough to stand much wear Tor the 
Ignorance that pre\ails about precious stones, not only 
among the wearers and owners of them, but also among 
jewellers themseUes, is indeed dense A London ^old 
smith had six stones to mount as rings j in^telurning 
them finished, the invoice gave to the specimens fne 
wrong designations! A few years ago how \ery few 
jewellers understood what was wanted when a tourmaline 
or a jargoon was asked fori andyet the tourmaline and the 
jargoon ha^e been long known Diamond, ruby, emerald, 
sapphire, pearl, opal, turquoise, turquoise, opal, pearl, 
sapphire, emerald, ruby, diamond — such is the range and 
variety of acknowledged gems If a novelty has to be 
introduced it must be called by some modification of these 
well known names, and must become a “Cape ruby ’ or 
an “ Urahan emerald ” In speaking further on, in 
ta axUsJtic. usa of pxecujiis. 
more will be said upon this point of the neglect of certain 
kinds of extremely beautiful stones 
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PRECIOUS STONES 


Vrom the statements just made it will be gathered that 
although a stone to be precious must ha\e, m \er3. good 
measure the qualities of beaut}, diirabiht}, and raritv, 
yet we cannot arrange precious stones in any fi\ed and 
definite order bj assigning them places in our list in 
accordance with the degrees in which thc> possess these 
three qualities Even if all stones going under the same 
name were equally fine this would be impossible, much 
more is this the case when we learn that two specimens~ 
say of ruby — each weighing the same might be worth 
five pounds and fifty pounds respectively In placing 
these three necessary qualities of beautv, durability, and 
rarity in this sequence, the intention has been to express 
the preeminent necessity for beauty »n stones dcsening 
the name of precious , the importance of durability, which 
must claim the second place, and the desirability of a 
certain degree of rarity, especially where the quality of 
durability may not exist in the highest degree How far 
a very beautiful and hard mineral would maintain its 
position as a precious stone in the event of its becoming 
exceedingly abundant, One cannot venture to judge, but 
as we have to deal with existing facts only, the problem 
15 one which practically has not yet been presented for 
solution 

As precious stones have just to be looked at and worn, 
or used in decorative work it will be readily understood 
why no occult property is of much moment in determining 
their value Individual and learned amateurs may indeed 
value a stone according to what they know of its history, 
Its romance, its memories, or the curiousness of its com 
ponents, but in ninety nine cases m a hundred any'^ 
enhancement of value through such causes is out of the 
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question Still, from the minerilogicil and chemical 
points of \ie\\, it IS perhaps legitimate to import some 
elements of interest when appraising the right of a stone 
to be called precious, or its place in the list of gems One 
need not follow those writers who speak of precious, semi 
precious, and common stones , but one ma} reasonablj 
arrange the different kinds in a few groups or eVasse’?, 
according to what we maj call the aierage sum of their 
ments To assign a precise place to each species is not 
possible Hence the futilitj of such a classification as 
that published in i860 bj k E Kluge wherein emerald 
takes lower rank than zircon, and precious opal comes 
after garnet, while to turquoise is assigned a place beneath 
nine other stones onlj one of which (peridot) is e\en 
know n to dealers m precious stones and to the purchasers 
of jewels 



CHAPTER II. 

PROPERTIES AND DISCRIMINATION OF PRECIOUS STONES. 


Such properties of precious stones as are perceptible to 
the eye unaided by optical apparatus, but trained to keen- 
ness of vision, afford valuable means of discriminating 
precious stones from one another, but do not exhaust such 
means. Indeed, such mechanical properties as hardness 
and specific gravity are of the greatest use in determining 
the species of a stone, and are more commonly available 
than the majority of optical tests. Optical properties 
must, however, ever hold a chief place in all artistic 
classifications of precious stones, so that it will not be 
unadvisable to begin the present chapter by a synopsis of 
the most obvious characters of this class. They may be 
arranged m the form of a tabular view, the use of , which 
is twofold, enabling us to define the several optical 
properties found in gem-stones, and also to appreciate 
their artistic capabilities. We arrange these optical (or 
mainly optical) qualities under the general heads of 
" Surface ” and " Substance ” : 


^Forvi . 


Surface. 


Lv^ire . 


/i. Plane 
2. Curved. 

’3. ^^etaIllc. 

4. Adamantine. 

5. Resinous. 

A 6. Vitreous. 

7. W&J. 

8 Pearly 
^9 Silky. 
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Ltsht 


SUBSTVNCE 


10 Transparent 

11 Translucent 

12 Opalescent 

13 Chatoyant 

14 Opaque 

15 Iridescent 

16 Monochroic 

17 Pleochroic 

18 Fluorescent 


The greater number of these terms will be found illus 
trated m the present and succeeding chapters we now 
proceed to the discussion of the qualities which underlie 
them, and of other important physical characters of 
precious stones The order which will be followed may 
be gathered from this scheme 


Rli ractiov 
Dispersiov 
Polarization 

PLEOCHROISM 


Hardness 
Specific Gramtv 
Form 

Strlcture 


Refraction of Light — The familiar experiment of 
plunging a stick in 1 vessel of water and observing the 
broken appearance which it assumes, serves to illustrate 
the action called "refraction, or bending back This 
refraction of light occurs in the majority of cases where a 
ray of light falls upon one transparent medium from 
another — say from the ajr upon a diamond Part of the 
incident light enters the diamond, and follows a different 
path — is refracted The diamond, like liquid®, glass, and 
other molten*or vitreous — that is non crystalline — matter, 
possesses the property of simple refraction , many precious 
stones, indeed the majority, are doubly refractive A 
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bright spot of light, saj a small candle flame, when Vle^\ed 
through a single refracting stone appears single, through 
a doublj refracting stone double The stone should be 
moied from the e)e until, even «hen at a considerable 
distance, the flame seen through it appears single or 
double, as the case may be All cr5StaIs belonging to the 
cubical system, such as diamond, spinel, and garnet, are, 
like glass and strass simply refracting , rubv , beryl, topaz, 
and quartz are all doubly refracting There are very 
precise and beautiful methods for ascertaining this quality 
m transparent crystals, but all are not applicable generallj 
to cut and polished gem stones The results of some Of 
these accurate measurements of the indices of refraction 
of transparent minerals will be found m chaptervii , that 
they differ much in different species may be seen from this 
brief list of indices for the jellow raj — 


Diamoad 


Spodunene 

1674 

Zircon 

1 93 

PbeaaLtte 

> 667 

Spesaart te 

I •jS 

Tourmaltee 


Almandine 

«79 

Heavy flint gla$s 

I 6ig 

Ruby 

177 

Beryl 

>585 

Pyrope 

>755 

Rocli crystal 

>553 

Chrysoberyl 

> 753 

loLte 

> 55> 

Spinel 

1 726 

Crown glass 

1524 

Peridot 

1697 

Water 

I 336 

Although 

this senes of 

refractive indices 

may be 

accepted as containing numbers near the truth, it must 

be remarked 

that everj doubly refracting 

substance 


has two indices of refraction for each raj, although 
the difference between these indices rarelj exceeds 
five units m the second decimal place, and generallj 
amounts to less than one unit * And it should be 
mentioned that the same species of stone, even in its 
• The greater refraesWe index !s that quoted in the table 
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'xpparentU purest condition does not present, m all 
specimens, precisely the sime optical features there are 
differences due in part to chemical in part to molecular 
causes Thus there ha\c been obser\ed in fine diamonds 
varntions of refractise inde\ amountinfj to seieral units 
in the second decimal place while m the case of 7ircon 
specimens of the different \arieties ha\e furnished for the 
ordinary refractue inde\ with jellow light figures ranging 
between i 95 and 1 84 , that is a difference of 0 11 The 
unit to which all these indicc:» arc referred is that of air, 
which is taken as i 0 In connection with the refraction 
of light bj precious stones mention should be made of the 
phenomenon of total internal reflection This, so con 
spicuous 111 the case of diamond and other gems of high 
refrangibility, fills the stone with light and contributes 
terj largely to the beautj of its appearance This subject 
IS full) discussed in Part I of the \olume on Precious 
Stones by Dr Max Bauer and Mr L J Spencer 

In the year 1905 Dr G T Herbert Smith of the 
Mineral Department of the British Museum introduced a 
form of refractometer easy to manipulate and of portable 
size Two years later the msentor gase us a still more 
con\cnient and efficient instrument capable of dealing 
with all stones having a refractive index under i 775 and, 
moreover possessin„ a scale the readings of which furnish 
without calculation, the direct refractive indices for sodium 
light This second and improved model of the Herbert 
Smith Refractometer, which IS madeby Mr J H Steward 
of 457, West Strand London is used m the following 
way A th-v^ cri*' mvnrAyiVmr nwWl* ts pv’roAf orr piVne 
surface of the dense glass of the instrument , then a flat 
polished fleet of the cut stone to bt tested is held 
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accuratelj m position, so that an e\en film of the liquid 
intcr\enes between that facet and the glass The mstru 
ment is now maintained in cuch a position that light 
enters it through the lenticular opening on the under side, 
a conienient source of illumination is the diffused light 
reflected from a sheet of white cardboard or a slab of 
plaster of Pans If the proper angle be secured and the 
upper part of the instrument be screened from light that 
might enter from above, the higher part of the field will 
be dark ending in i bluish edge due to the stone under 
eaaminalion Near the bottom of the field of view will 
be •seen another and less coloured edge due to the methj 
lene iodide bhotild mcthjlene iodide, saturated with 
sulphur to increase its refractivit), be emplojcd, this 
«ccond edge will lie outside the range of the instrument 
Thcreidtng of the rtfractivt index is taken at that part of 
the edge (due to the <itone) where the green passes mto 
the )el)ou, and meets the right hand side of the scale, 
that IS the centre of the field More accurate results inaj 
be obtained b\ the use of the monochromatic light of a 
sodium flame Fuller directions as to the use of this 
rtfractometer with details as to its rangt, its accuracj, 
ami the results obtained bj its means will be found in an 
illustrated pamphlet wntten bj Dr Herbert Smith and 
pubhslied b} the maker of this licautiful little instrument 
Dtspcnioi of Ltjiht — hen a ra) of light passing from 
one medium to another is bent or refracted, the light 
bting composite and consisting of rajs having different 
degrees of refrangibilitv, it suffers dispersion as well as 
refraction In this waj the several component rajs, 
dilTcrentlj coloured art •separated more or less widclj 
from each other, and arc said to tltsfcrscd Opon this 
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property of Kcitis depends thtt pecutjar qualitj of “fire’ 
— the ph} of prismatic hues, ^^hich is the most marked 
charactctistic of the dntnond It is the difference 
betNNCcn the extreme indices of refnction of the red n\ 
and of the violet raj (the II and G hues) at the ends of the 
Msiblc spectrum It is best measured b\ taking as 
standards those fixed lines in the solar spectnim for the 
purpose of comparing the dispersive powers of difTcrent 
stones the follow inp list of diS|»crsion coelTicients denved 
chitllj from determinations made bj Dr Herbert Smith, 
will perhaps sufTici. 

Crw» ( arwl <*5* nta 

Spl «5l \M He ‘M^pbire 

|lort« liMle of lead otf Spotimfje oi* 

liUnon'J o« Tcpurmvl ne oir 

7 ircrn ojs CrowneliM oir 

n nl rIvm oj ChfvK.l»f)l oij 

Ite^-cnile oi*! 

1 jTop* oaj T paa 014 

MmvftJnfl Aaa Keek crytlal 013 

Splael oaa Mocfn one Ota 
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doublj refracting crjstalhne minerals the two oppositely 
polarized beams are of different colours, and, secondlj, 
that some transparent gem stones are more or less opaque, 
in one direction at least to one of the two opposite!) 
polarized beams Thus it will be clear that upon double 
refraction and its concomitant polarization depends that 
proper!) of man) gems which is known as pleochroism, 
and which ma) be most easil) recognized b) that useful 
little instrument, the dichroiscope 

Pleochroism — \\ hen a distinctly coloured precious 
stone IS examined b\ means of a dichroiscope it will 
nuanabl) show two images of the same hue or of dif 
ferent hues Siiould the two images of the square open 
mg of the instrument be identical in colour, then the 
specimen ma^ be a garnet, a spinel, or a diamond , it 
cannot be a rub), a topaz, or a her)), all of which show 
twin colours differing in a perfectl) recognizable degree 
from each other Howe\cr, before proceeding with the 
description of the special applications of the dichroiscope, 
a word on the construction of the instrument may be 
introduced It consists of a clea\agc rhombohedron of 
Iceland spar, haMng its longer cdt,es nearl) an inch long 
and Its shorter edges about three lengths of an inch each 
In the original form of the instrument a small glass prism 
of iS° was cemented on each of the small end faces of 
the prism but tlii> ma\ be done aw a) with if these end 
faces be ground and |K) 1 isIicd so as to be perpendicular 
to the length of the prism A sliding cap at one end 
has a square perforation of about 12 inch , at the other 
ejjd ts a or comhiitatiori of tenser, of sach fjcal 

length as to show a distinct image of the square opening 
when the cap is pnlkd oat a quarter of an inch or so 



First Printed 
Revised and Reprinted 
Revised and Reprinted 
Revised and Reprinted 


November 1882 ' 
February 1905 
May 1908 
JULY 1913 


price One ihilUng and Stxpente 
Doundtn Clottu Two Shillings and! hi ee Pence, 
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With an instrument so constructed the pleochroism of 
the \ast majority of gem stones may be determined at a 
glance Of course, this quality is so conspicuous m some 
species (tourmaline and lolite) that no instrument is 
usually needed to discern it For it is eas> to notice 
that the colours of some crystals, seen bj transmitted 
light, vary with the direction m which they are viewed 
If the transmitted ray be analjued by a Nicol’s prism, its 
colour will be found to varj as the prism is turned round 
Its axis, in fact, the two diflferentlj coloured beams are 
polarized in opposite planes. It is, of course, only in 
doubly refracting crystals that this phenomenon of di 
chroism occurs In the descriptions given further on, of 
the several species of stone, these twin colours, as seen 
by the dichroiscope, are dul> recorded Here, however, 
It may be useful to group a few conspicuous instances of 
dichroism together, several are illustrated bv Figs i to g 
of the Frontispiece 

NAME OF STOSE TWIV COLOCRS 


Sapphire (btuej 

Green sb straw 

Bine 

Ruby (red) 

Aurora red 

Carmine red 

Tourmaline (red) 

baJmoD 

Rose pmk 

« (brounish re<^) 

Umber brown 

Columbine red 

tbro«n) 1 

1 Oraoge broivn 

Green sb yellow 

(Erecn) i 

1 Pistachio green 

Bluish green 

(blue) 

Greenish gre^ 

Ind go blue 

Cmerald (green) 

Aello Msh green 

Bluish green 

Tovai (sherry) 

, Straw yellow 

Rose pink 

Peridot (pistachio) 

uronn yellow 

^ Sea green 

Aquamarine (sea green) 

1 Straw vhite 

Grey blue 

Beryl (pale blue) 

1 Sea green 

\zure 

Chrysoberyl (jefio") 

1 i^olden brown 

Greenish yellow 

lolite (larender) 

j 1 ale buff 

Indigo blue 

Amethyst (purple) 

: Heddisb purple 

1 Bluish purple 
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W hen examining \ stone ior djcJiroism, it is necessary 
that the specimen should be looked through in some 
direction other than tha,t (along a certain optic axis) in 
which the cristal is only singly refracting Trials in 
different positions, for the optimum effect, having been 
made, the stone should bp fixed m such a waj that it can 
be placed close to the square opening of the dichroiscope 
A disc of millboard having a hole m the middle may be 
used as a holder^ the specimen being fixed in position by 
means of a little blackened beeswax Then the two 
images of tlie square opening of the dichroiscope should 
be focussed sharply by means of the sliding cap It will 
be observed that one image of the opening is nearly 
central, this represents the ordinary ray, for which, in 
the present volume, vtlie symbol ls employed The 
other image, formed by the extraordinary ray and t\ 
pressed by the symbol «, is more displaced, and js distin 
guished by a narrow blue border on its outer edge, and 
by a narrow red border on its inner edge On turning 
the instrument round, the greatest differences of hue 
between the two images furnished by a dichroic stone will 
be seen four times dimng a single rotation, four times 
the two squares will be identical in colour These 
phenomena correspond to eight positions, all 4^ degrees 
apart in the circle of 360 degrees With coloured glasses 
and all other singl> refracting substances the images are 
alike in all positions 

Further discussion of the optical properties of precious 
stones, including the colour effects produced by dtffrtclun, 
abiorptwn, and intcrferentc, would be out Sf place in a 
handbook of Llcmentary character For detailed descrip 
tion of the phenomena m question, reference may be 
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made to any treatise on experimental optics, for a brief 
account the author s httle book on ‘ Colour (Cassell 
& Co ) may be consulted , • 

Hardness — One of the characters by which gem stones 
may be distinguished from each-» other and from their 
imitations is that of the degree m which thej possess the 
power of resisting abrasion Many hard minerals may, 
however, be-^easily broken, fractured or chipped,, though 
the} cannpL be scratched a verj hard stone may be a 
very fragile one Emeralds, zircons, and diamonds have 
often been ruined by a fall ora blow 

The scale of hardness adopted for minerals wits deiised 
by Mohs Fragments of transparent minerals, winch may 
be convenient!} mounted m handles, are applied m succes* 
Sion to the stone under examination so as to attempt to 
scratch its surface When the stone neither scratches 
nor IS scratched by ony member of the sca)e, the hardness 
of the two stones is the same When it scratches the 
softer, and is scratched by the harder of the two test 
Stone'S, some notion of its position between them may be 
gamed bj passing all three specimens, with slight pressure, 
over the surface of a fine, clean, bard file, one end of which 
rests upon the table, and noting their different degrees of 
resistance to abrasion and the sounds produced In 
chapter vu of this book will be foupd, under the descrip 
tion of each kind of precious stone, numbers which nearly 
represent the average hardness of good specimens of the 
several sorts according to the common mineralogical 
scale, which is — 

D amoud o so apatile 5 

Sapph re 9 Fluorspar 4 

Topas 8 Cakite 3 

Quartz 7 Rock salt or Gypsum 2 

Felspar 6 Talc I 
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A list of the degrees of hardness of a considerable 
number of different geni-stoncs! u lU serve to show their 
relative positions with, regard, to this scale. Although 
this character of hardness cannot be extensively used iii 
the discriinination of cut and polished gem-stones, )ct it 
IS sometimes available even in the case of such specimens 
when unmounted, the ‘girdle ’ of the stone offering a 
suitable surface for a trial of hardness 

As the property of hardness is of great value m the 
case of precious stones, those kinds which are scratched 
bj quartz, and which, consequent!) , arc below 7 degrees 
of hardness, are ranked as half-ltard, or “deini-dures." 
Stones scratched by a knife are below 5 degrees 


TAOLE or IIARDNE-,-, 


Diamood 

too 

Jadeitu . 


70 

bapphiK anU Rub) 

. 90 

Vmetfa>st .. 


70 

Chr}’3obcr}l 

• 85 

Spodumene .. 


05 

bpmel 

. £0 

tleaitvile . , ■ . 


05 

Topv* 

.. Ho 

I’cridot .. 


65 

Vnuvmarme . 

. ?3 

MovnnoDC 


63 

Emerald .. 

• 70 

Jaile . . • • 


b 

Zircon 

• 75 

Creea garnet .. 


Co 

Tourmaline .. 

73 

Turquoi'e 


6 0 

1 htnakite 

75 

Opal 


0 0 

Aodalu&Ue 

• 75 

En^uino 


55 

Almandme 

75 

CcrjUoaite .• 


55 

loliie 

• 73 

Spbeoe . . 


53 

Cinnamon stone 

.. 70 

Lapis lazuli .. ' 


52 


1 here are two remarks as to degrees of hardness w hich 
It is proper to introduce in this place. Firstly, the degree 
of hardness of a crjstal or a cut stone varies, generally, 
however, withm narrow limits, on different faces and in 
different directions. Secondl) , the usually accepted scale 
of hardness is one having \cr) different values for the 
different intervals Unlike thedegreesof the thermometer, 
where the interval between one degree and the nc.xt above 
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it or below it has the same value, whatever part of the 
scale be chosen for comparison, the degrees of hardness on 
Mohs scale show extraordinary divergences 

Specific Gmvtiy — ^The most generally applicable of all 
modes of discriminating precious stones from one another 
IS to ascertain their specific gravity — that is the relative 
weights of equal bulks, the weight of a bulk or volume of 
distilled water (commonly taken at 60® T or 15 6 C ) 
being employed as the unit with which all the others are 
compared There are three modes of ascertaining the 
specific gravity of a stone (i) By placing it m heavy 
liquids of known specific gravity, and noting the position 
which It takes up (2) By weighing it in air, and then m 
water (or other liquid), and thus learning the weight of 
water which the stone displaces— that is the weight of an 
equal bulk of water (3) By measuring or weighing, 
directly or by difference, the water which the stone dis 
places when immersed m water in a small vessel of known 
capacity We will now briefly describe these three methods 
I Several different liquids have been used for the 
purpose of ascertaining the density of minerals, and even 
for separating species having different densities from one 
another Qne of these liquids, which has done good 
service in its day, is a saturated solution of potassio 
mercuric iodide This may be prepared so as to have a 
density of 3 18 at I3® C It is a vellow liquid called after 
Its discoverer Sonstadt’s Solution Unfortunately this 
liquid IS very poisonous and rapidly destroys, by amal 
gamatmg the metal, any brass apparatus with which it 
may come int8 contact Two substitutes for this liquid 
are now in use One is an aqueous solution, which may 
be diluted at will with water, of the compound known as 
£{12)1^043 c 
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cadmium boro tungstate The crystals of this salt, to 
which the formula Cdj W, Bj O3,, 2 HjO + i6aq has 
been assigned, when fused, over a water bath in their own 
water of crystallization, yield a liquid which at 75° C has 
the specific gravity 3 55 At 22® C this cadmium tung- 
stoborate in crystals requires but i-ioth of its weight of 
water for solution a very small further addition of water 
enables one to secure a solution which at 15® C presents 
the specific gravity of 3 28 The other heavy liquid to 
which reference has been made, as a second substitute for 
Sonstadt’s Solution, is methylene iodide, the formula of 
which IS CHj li This compound has the density of 
3 32 at 15° C Its density maybe lowered by the addition 
of toluene, which, at the same temperature, has the 
density of 0 869 On the other hand, the density of 
methylene iodide may be raised by saturating it with 
iodoform (C H I3) and iodine It is well to be content 
with the addition of iodoform only, for lodme makes the 
liquid too dark in colour for the movements of a stone put 
therein to be observed It will be seen that we have now 
at our disposal liquids which present a range of density 
sufficiently wide to permit of the identification of minerals 
having densities up to about 3 4 and this result can be 
achieved without having recourse to those liquids which 
need to be warmed above 15® C in order to maintain 
them in a liquid condition It ought to be mentioned 
that the methylene iodide preparations, owing to their 
volatility and to thcic high coefficient of expansion when 
heated, yield results, which, m the absence of the 
necessary precautions, may easily be somewhat me\act 
In order to furnish a liquid which will enable one to 
deal with stones having a density above 3 4, the double 
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nitrate of thallium and silver may be taken It is better 
to purchase this salt ready prepared, but it may be made 
by melting together 150 grams ot cfrystals of commercial 
thallium nitrate and 64 grams of silver nitrate along with 
a little v\ater and heating the mixture with constant 
stirring until the temperature of 70® C has been reached 
It IS possible thus to obtain a liquid which at 73® C. has 
a density of 4 8, but in practice this figure need not be 
reached It must be remembered that all the dilution, 
of this liquid have one common property— they are 
poisonous, moreover they stain the skin a dark slaty 
purple not easy to remove 

For the purpose of the collector and connoisseur in 
precious stones it will suffice to have at hand the follow 
ing SIX heavy liquids 

A Thallium and sih«r niirate soloiion of specific gravity 4 9 main 
lamed al a temperature >^eU above us fusing point 
D Thallium and s her nitrate so nuon of specific gravity 4 i mam 
lamed at a leraperalure uell above its fus ng point 
C Thallium and silver nitrate solution of specific gravity 3 g 
D ThaUium and silver nitrate solution of specific gravity 3 5 
£ Cadmium boro tungstate solution of specific gravity 3 28 at 15’ C 
or itieth) lene iodide slightly diluted wuh toluene 
F Cadmium boro-tungstate solution of spec fic gravity 2 67 this is 
prepated by diluting £ w tb water until a fragment of beryl smks 
and a fragment of amethyst floats therein Or methylene iodide 
diluted nub tolud to the same density and with the same 
indicators may be snbstitoted 

Ihe Slone to be determined should be first placed in 
liquid A, in which all stones but red, dull green, puce, 
yellow, white, and brown zircons will float After 
removal froii? A, washing with hot water and wiping 
dry with a cloth, the stone (which has not sunk in A) is 
placed in liquid B, where, if it sinks, it may be almandinc. 
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spessartite or golden zircon Should it not sink, it 
IS transferred with due precautions to C Here, if it 
sinks, It may be ruby, sapphire, or one of the other varieties 
of corundum, or possibly a green zircon If, however, 
the stone floats in C it may belong to one of the much 
larger groups with which we will now endeavour to deal 
m a tabular form — 

In solution D 
Diamond 
Topaz 
Spinel 

Chrysoberyl 1 sink 
Alexandrite 
Pyrope 
Demantoid 
In solution F 
Ber>l ^ 

Emerald j ( Opal ^ 

Turquoise j I Moonstone I 

Phenakite | sink, while Lipis lazuli float 
Jade I lolite j 

Tourmaline j * t Amethyst* } 

bpodumene 

Much may be learnt bj the behaviour of a stone in 
the liquid employed It may sink or rise slowly when 
Us specific gravity is near that of the liquid, or it may 
remain, as it were, suspended m the midst, m cases 
where Us density is the same as that of the liquid 
Before using any of the solutions their specific gravity 
should be carefully determined, they must be preserved 
from dust, evaporation, etc, in suitable stoppered and 
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capped bottles or short wide tubes in the case of A and 
B A number of weighted glass bulbs or a senes of small 
mineral fragments of ascertained specific gravity are very 
useful as “ indicators It is i good plan to keep one or 
more of these indicators in each liquid to be employed 
To avoid doubt and confusion these indicators, whether 
bulbs or mineral fragments, should present so charac 
teriatic a form or colour or marking that Iheir identity 
and value can be recognized at once It is worth while 
adding the remark that liquids A, B, and C are required 
much leaS frequently than the less dense liquids, and that 
when the position of a doubtful stone has been once fixed 
by the density test so as to prove that it belongs to a par 
ticulir group, then it may be necessary to call m the aid of 
the dichroiscopc and of the scale of hardness m order to 
learn to what species m that groupthe stone really belongs 
2 By weighing a stone in air and then in some liquid 
of known density the weight of the bulk of the latter 
displaced by the stone is ascertained If, for example, a 
sapphire weighing 4 grains in air weighs but 3 grains m 
water, it has evidently displaced i gram of water, becom 
mg lighter by that amount So the number 4 represents 
the specific gravity of sapphire showing as it does, the 
number of times that the weight of any bulk of that stone 
contains the weight of an equal bulk of water An 
example of an actual expenment of this kind will serve 
to illustrate this, the ordinary method of taking specific 
gravities, better than any further explanation of the 
principle involved 

A yellow sapphire weighed m air 12 896 gnms 

, „ water 9 677 „ 

Difference, that is, weight of water displaced 3 219 „ 
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The proportion nmH be 

\\t water displaced Sp gr water Wt sapphire Sp gr sapphire 
3219 1 ss 12S96 X 

X = ^ 006 

There are several corrections which are needed before 
an exact result can be reached They are these Firstly, 
the stone and the water must be compared at the same 
temperature, usually that of 60® F or 15 6 C This is 
the most important correction and the only one usually 
applied , it IS well to avoid the necessity of introducing it, 
by conducting the experiment at the standard tempera- 
ture The second correction originates m the fact that 
the stone is weighed m air, and consequently is buoyed 
up to some extent by that duid, appearing lighter than it 
would be if weighed tn vacuo The third correction 
depends upon the material of the weights These, if of 
brass, displace from one half to one third of the amount 
of air displaced by the stone 10 the other pan of the 
balance, and consequently involve another error The 
several corrections vve have named may be learned with 
bufficient accuracy by the following methods The cor 
rection for temperature may be applied by multiplying 
the difference between the weight in air and the weight 
m water, not by unitj, but by the actual specific gravity 
of water at the observed temperature,* then proceed with 


* If the specific gravity of water at 4* C be Ukea as 
grai i es at h gher aoJ lower leniperatures wiU bo 

1 then tbe specific 
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99900 

3 

99999 

10 

99975 
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99SO5 
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99997 
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99943 
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99826 
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the calcuhtion as before The correction on account of 
the air and the brass weights is gi\en b) the formula 
3' = t£ 0012 o ^2) 

where w is the obserxed weight in air of a given sub 
stance , d its approximate specific gravity , 0012 the 
mean density of atmosphenc air, 12 the reciprocal of 
the specific gravity of brass, and_j the weight bj which 
the substance when weighed with brass weights will 
appear too light The true weight, TI , ik i.aciio will 
then be 

TF = t + > 

Now, with the true weight, H, tn lacuo, the specific 
gra\it\ ma) be calculated according to the equation 
previously given To furnish a notion of the value of 
this correction, it ma> be stated that a fragment of rock 
crvstal weighing 10 grams will become To 0031 grams, a 
gam of 3 parts in 10,000 1 

When the specific gravit> of a small gem is to be 
taken, an assa> balance of greit accurac) ma) be advan 
tageousi} employed* In this case the full advantage of 
the delicacy of the instrument cannot be tiecured if water 
which has a high surface tension, be the liquid m which 
the stone is weighed, the fnction between it and the 
stone and immersed pan being too great Alcohol con 
siderably diluted with water answers well A fair quantity 
IS prepared and preserved in a well stoppered and capped 
bottle Its specific gravity is best ascertained b) means 
of Dr Sprengel s tube In the following example of an 
experiment dilute alcohol of sp gr 848S at 15° C , 

* M Joll> 8 sprint biLince as mod fied b 7 Mr C F Cross is another 
useful forra of lastrament forth s purpose 
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“ind containing about 8o percent b} ^veJght of absolute 
alcohol \ias used 

Specific gra\it} of brilliant cut specimen of phenakite 
Weight in air i 1294 gram 

, alcohol at 15® C o 8064 , 

Alcohol displaced o 3230 

The equation will be 

W2Q4 M 8483 _ ^ _ jp gr o( phenalcite 

The one objection to this use of diluted alcohol con 
sists in the tendencj which it has to change its densitj b> 
loss of alcohol on this account pure toluene a liquid 
hjdrocirbon ha\ing a density of 869 at 15® C , affords a 
comenient substitute for spmt 

3 The third method of taking specific gravities docs 
not admit of great exactness A small wide mouth bottle 
or beaker, with a ground nra and ground glass cover, both 
trill) plane is filled with water, thcco\er placed in position 
a%oiding air bubbles and wiping off an) water outside the 
\cs«cl and then weighing it and its contents Let this 
weight be X Now introduce the gem and replace the lid 
as before, let the present weight be ), and that of the 
gem in air t then approximate!). 



In cmp\o)inp this method the \essel used should be no 
larger than will contain tlie «peciniea ^ 

Specific gra\ities may be ascertained b) means of con 
trnances dependent upon the measurement of the liquid 



SPECIFIC GRAVITY 


25 


the objects displace from a \essel of knmvn capacity or 
carefully graduated The space at our disposal will not 
allow of any further details on this subject But a caution 
as to the necessity m all specific gravity’ experiments of 
getting nd of air bubbles may not be out of place To 
attain this end boiled avater should be used, and if 
mechanical contrivances fail (a feather or sable pencil) 
then the liquid and stone should be placed under the 
receiver of an air pump and the air exhausted 

Details concerning the specific gravity of each kind of 
precious stone will be found m chapter mi The following 
table gives a fair number of average densities arranged m 
regular sequence 


Foes AND 

ABO\E 

tlEKBE ASD 

A 80 \E 

TWO ASD 

ABOVE 

Hsematite 

330 

Green garnet 

3S5 

Pbenakite 

agS 

Pyrites 

3 so 

Chrysoberyl 

376 

Beryllonite 

264 

ZIrcoa j9 

470 

Pyrope 

3 73 

Turquoise 

2 73 

Spessarlite 

4 M 

1 Hessonite 

3C6 

Labradonte 

272 

Almandine 

403 

Sp oel 

36s 

Beryl 

2 70 

Sapphire 

4 01 

Topaz 

3 35 

Vmethyst 

2Ci5 

7itcQa « 

4 00 

D amoad 

352 

Rock crptal 

2 6s 



1 Peridot 

333 

lolite 

263 



Spodamene 

3 20 

Moonstone 

258 



Tourmaline 

310 

Opal 

2 20 


The following brief notes as to the physical or me 
chanical properties of minerals not already discussed or 
described must suffice 

Form — The forms of crystals are all referable to one 
or other of these six crystallographic systems — (i) The 
cubic or monometnc, (2) the pyramidal, dimetnc, or 
tetragonal, (3) the rhombohedral or hexagonal, (^) the 
prismatic, tnmetnc, or orthorhombic , (5) the oblique or 
monoclinic, (6) the trichmc or anorthic 
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Structure.— The mode of mechanical aggregation or 
intimate texture of minerals may often be learnt by dis- 
ruption of the mass, or by splitting or cleaving it. Struc- 
ture IS often crjstallme, laminar, fibrous, or columnar. 
Fractured, not clca\cd, surfaces are less instructuc — they 
may be conchoidal, uneven, splintery, or hackly. 

Tramparenc ) . — For want of a more comprehensive 
term, the various degrees of resistance to the transmission 
of light through minerals are included under this title. 
The degrees are five 

Transparent — wlicn objects can be seen distinctly. 

Semi-transparent — when objects can be seen dimly. 

Translucent— when light, not objects, can be seen. 

Sub-translucent — when light is transmitted through 
thin splinters. 

Opiqiie— when light is not transmitted. 

Liis/rr.— This clnractcr, although it needs some prac- 
tice to discern it accurately, is of importance as an element 
not merely of the beauty, but also in the discrimination of 
precious stones. The terms employed to designate its 
vanous qualities arc these; 


Metallic, 

as on pyxites. 

Adamantine, 

„ diamond. 

Resinous, 

„ garnet. 

Vitreous, 

„ cmenald. 

W'axy. 

„ turquoise. 

Pearly, 

„ moonstone. 

Silky, 

„ crocidolitc. 


^{ctaltxc ancf atfimanfinc fostres are cfnncclctf wflfi 
high refractive indices. The colours of precious stones 
are discussed in chipter iv. 
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In the five tables which follow have been arranged 
certain pbjsical data of precious stones so that they may 
be discriminated from one another by comparing their 
specific gravities, their behaviour when examined with 
the dichroiscope, and their hardness. 

DISCRIMINATION OF PRECIOUS STONES 


WHITP STONES 


NAME 

OEKsrrv 

PLZOCIISOISM HARDVEsS 


2 TO 

None 6 

Moonstone . * 

253 

. 6 

Rock crystal 

265 

.. 7 

Beryl . . 

269 

7l 

Phenakite 

298 

73 

Diamond . 

3 53 

10 

Topaz .. 

3 57 

. 8 

Sapphire 

400 

. 9 

Zircon .. . 

4 75 

7i 

— 

- 

_ _ 



ED AND PINK 

STONES 


NAME 


PLEOCIIROISM 

HARDNESS 

Tourmaline (pink) 

305 

Strong 

7l 

Kcnzite . . .. 

3*8 


6 J 

Topaz 

3 53 

1 .. 

8 

Spinel 

358 

■ None 

8 

Pj rope . . . . 

' 3-75 


71 

Ruhy .. .. 

400 

j Strong 

9 

Almandine 


1 None 

7i 

Zircon .. . .. 

470 

[ Weak 

7l 
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o!t*'iae ASD iXLlon stones 


..V. 


PC-EOCDBOISM 

HARDNESS 

CAirngorn 

aC6 

XScak 

7 

Deni 

2Cg 

Sirong 

7! 

Tourmaline 

311 


7i 

Sivxiutiiene 

3 20 

Weak 

6] 

Diamond 

3 53 

None 

to 

Topaz 

3 53 

Strong 


Hesaoniie 

3 00 

None 

7 

ChrvNoberaJ 

3 75 

Suong 

8J 

Sapphire 

400 


9 

Spesurilte 

• 4«5 

None 

7i 

Golilen /ifcon 

4 4« 

Weak 

7i 

Yellow Zircon 

467 


1 ’• 


OREtH StO'SER 


fAME 


prxsiTt 

rtcocitioisu 

KAEDSPSS 

LmeraJJ.. 


7J9 

Strong 

-1 

Anna marine 


270 


7? 

JaV 


300 

nuiinct 

0 

TournaJine 


3*» 

Strong 

7l 

Hlllenhe 


*5 


n 

Jslel'e .. 


3 32 

Distinct 


DlopsiJc . 


34 

Weak 


1‘rrHt)? .. 


3 4“ 

Strong 

fi 

Lr*d>j*« . 


344 


Spln-l .. 


358 

None 

g 

Aletanlriie 


3&5 

Sirong 




3*5 

None • 


‘'ipphifs 


Or> 

Sirrmg 


7lrtca .. 


403 

Weak 

7l 
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BLUE AND VIOIXT STOSBS 


1 

^ DE’esitv 

FLEOCHXOISU 1 

HARDNI 

1 

Lapis laiuU • 

240 

Kone 

55 

lohte .. I 

i 263 

Strong 

7i 

Amethyst I 

266 

! Weak 

7 

Beryl . . . | 

269 

Strong 

7i 

Turquoise . | 

1 275 

1 None 

6 

Tourmaline I 

310 

Strong 

7 i 

Topaa ... 

355 


B 

Benltoite 

364 


6 ! 

Spinel 

365 

None 

8 

Sapphire 

400 

Strong 

9 

Zircon , 

1 

Weak 

7 l 




CHAPTER III 


CUTTING AND FASHIONING PRECIOUS STONES 

\ery few precious stones 'is we receive them from the 
hands of Nature present the beautiful qualities for which 
we look in these concentrated treasures of the earth 
Often thej are waterworn pebbles, roughened b) attrition 
and blows during years or even centuries of wanderings 
in the beds of streams and rivers If we find them intact 
m their rocky homes they are oft times obscured with 
flaws and intruding matters which mar their beaut} 
transparent and \Mthout speck or fracture, }et the natural 
forms in which cr>staUized gem stones occur are but 
rarely adapted for direct employment in objects of 
jewellery In shape or size they are awkward for such 
use, while Thany of those marvellous optical qualities 
which distinguish them from the crowd of commoner 
materials are brought into prominence only by the arti 
ficial processes of cutting and polishing These processes 
convert rough crjstals into shapely gems, having fine 
qualities of surface lustre and interior colour, and, 
withal, much less liable to fracture than the original 
stone Now and then a perfect natural octohedron of 
flawless diamond or rosy spinel may be set in a ring or 
jewel , but such instances are exceptional, and gem 
Jdnrir.*)- an .nidnr jLliaJ j.11 JtluarAlftmfWvtF iwavV .vruy Jir 
deieloped to the uttermost, must be cut and polished 
according to rule 
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All the different forms into which precious stones are 
cut may be arranged into the two groups — (i) those 
having plane surfaces , (2) those having curved surfaces 
but, under special circumstances, facets or plane surfaces 
are occasionally associated with curved surfaces "in the 
same specimen The further sub division of the two 


groups of forms may be tabulated thus 


Group t Plane surfaces 


I Bniiiant-cut 
Step or trap cut 
Table cut 
Rose cut 


Group 2 Cursed surfaces 


Single cabochon 
Double caboeboo 
Holloued cabochon 
Tallow top 


A few words descriptive of each of these modes of 
cutting stones may now be given 

The old brilliant cut, though susceptible of man} small 
modifications as to the size of the facets, their mutual 


proportions and inclinations, and even their number, 
requires, when perfect, 58 facets thus arranged — 



1 Table 
8 Star facets 
4 Templets or bezels 
4 Quoins or lozenges 
8 Cross or skew 

8 Skill facets * 

33 


The 
Croxvn 
or upper 
part of the 
brilliant 


* The cross and skill facets ate aomelimes called half facets 
former are known as tldlurts by the French lapidanes 



32 


PRECIOUS STOSES 



There arc thus 58 facets in a brilliant, ^vhlIe the 
"girdle" or edge bounding the widest part of the stone 
diMdes the crown from the base, and is concealed, m 
part at least, b) the mounting or setting This girdle 
must not be \er) thin (it is liable to be so in what are 
called "spread,' that is, shallow stones), for then it nia) 
become chipped and break awaj during mounting. If it 
be thick, on the other hand, the brilhmc> of the stone is 
lessened, and its material wasted b} the concealment of a 
good deal of it in the mount. This form of cutting is 
rcser\cd particularly for the diamond — so much so, that 
the word " brilliant ' used alone signifies a diamond cut 
after this fashion Of late years the girdle of brilliants 
has been made to approach a circular outline , the 
templets and quoins arc nearly of the same size, and 
eight star facets are cut round the cufet, thus maUng a 
stone of CO facets Certain rules ha\e been laid down 
for the tclatu c proportions, not only of the several classes 



NOTE 


With a new to naktng this Handbook more suitable for use 
as a guiie to the Townsjund Collectuu of Prectous Stones, two 
cha iges of aerangonent haie been made t» the present c hUon 

(i) The gciieial account of the Collection dihtch uas funnerl) 
printed at tie end of the lohme, has been placed al the beginning as 
an Introduction and 

(2} The catalogue of the ColUctton, uhuh ms also placed at the 
end of the lolime ut previous editions has been hehn up into sections 
each section i elating to one class of stone, and has been attached 
to the paragraphs which deal with the general fealtaes of the 
class 

Sir Arthur Church /im kindly revised the whole uorb, nwi has 
generonsl) pieseuied to the Musetai cerlatn taluable stones as the 
nucleus of a series which, it « hoped, may be formed to supplement 
the Tot nshend Collection and make it more completely representative 
iuoug the additions {a full desenption of tt/hick w given i« the 
Appendi\ facing page 158), specimens of Deniantoid, Spodumene 
and SpJune They are exhibited i« the case couiaiutng the main 
collection 

CECIL SMITH 

Victoria ano Albert Museum, 

/«/) 1913 
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of facets in a brilliant cut diamond, but also for the thick 
ness of the finished stone in each and all its diameters 
Thus I 3rd of the total thickness should be occupied by 
the crown or upper portion above the girdle, 2 3rds being 
l>elow The table should be 4 gths of the breadth of the 
stone, and the culet i 6th to i 5th of the table, but 
according to some modern experts, both these facets, but 
chiefly the former, may be reduced with advantage below 
these proportions Two of the most famous diamonds of 
the world show large departures from the tjpical proper 
tions of a brilliant the Kob i ndr in its present form is 
far too broad for its depth or thickness the Regent is a 
good deal too thick for its breadth But the same rule of 
proportion, although it may hold good for such diamonds 
as admit of being subjected to it without extravagant loss 
of weight, must be modified with stones of other species, 
and especially with coloured stones With colourless 
topazes, sapphires, etc , the surface» and inclinations of 
the facets must be modified to suit the refractive indices 
and other optical constants of these minerals , with 
coloured stones, if pale (certain alexandrites for example), 
greater depth must be secured , if dark in hue, then 
greater “ spread and less depth (deep red garnets 
furnish instances) 

The style of cutting known as the step cut or trap cut 
la adopted for the emerald and many coloured stones It 
is subject to rules of proportion far less strict than those 
devised for the cutting of the diamond in the brilliant 
form. Each species of stone needs special study, that 
the typical stepTcut maybe so modified as to bring out the 
full beauty of the gem The fault most common with 
step cut stones is the too great breadth of the table, for 

s(ii:]i 4048 d 
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the internal reflections from the lower facets are best seen 
through the sloping bezels of the crown, not through 
the flat surface of the table 
In the step cut (fig 14), we 
have then a table, two or more 
sloping step facets, and then 
the girdle, while the lower part 
of the stone (fig 15) is cut into 
three or more sets or zones of *4 

diminishing steps, with an ob 
long square or hexagonal or 
octagonal culet as termination 
Some trap cut stones are bnl 
haat cut below the girdle, or 
ace vena 

The table cut needs little 
description it has a very largely developed table with 
bevelled edge, or a border of small facets It is employed 
for covering fine gold work and miniatures, in the six 
teenth century and later it was used in Europe for much 
diamond work 

The rose cut (fig 16) shares with the table cut a much 
greater antiquity than the brilliant cut 
It may be compared with the latter by 
supposing the table to be replaced by 
SIX triangular or star facets, and the 
crown to be represented by eighteen 
triangular cross and skill facets which 
together constitute what the French call 
la dentelle The base is either flat or a duplicate of the 
upper part 

The other forms given to faceted stones are not of 



Fg 16 



Fig 13 
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Fig i8 


sufficient importance to need description , the star cut 
and the pendeloque may just be named as patterns some 
times followed in the cutting of diamonds 

Translucent and opaque stones are commonly cut cn 
cabochon (fig 17) , the opal and the 
turquoise are characteristic examples 
The moonstone, avantunne, cat's eie, 
and star sapphire, too, would not show 
their peculiar properties were the con 
fusing reflected lights from facets to 
be mingled with the white sheen, the 
brilliant spangles, the silver thread, or 
the SIX rayed star which these stones 
respectively present when properly 
fashioned The one transparent stone 
which is frequently cabochon cut is 
the garnet, which is then called a carbuncle A variety 
of cabochon used for this gem is somewhat hollowed 
behind (fig 19), to receive a piece of foil as well as to 
lessen the depth of colour m very dark stones Our 
figures represent the simple cabochon (fig 17), the double 
cabochon (fig 18), the hollowed (evtdc) 
cabochon (fig 19), and the flattened 
form much used for opals, and called 
tallow topped (fig 20) The double 
cabochon is usually cut with the base 
of lesser curvature than the crown, 
but with many stones a more brilliant 
play of coloured light within the stone 
may be secuiwd by reversing these 
proportions Although the cabochon 
form IS almost essential to many precious stones, and is 


Fig 19 


Fg 2 
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useful to hide the poverty and flans of others, and also is 
convenient in the case of stones to be used in fhe decora- 
tion of vases and other objects to be handled, yet it 
ought not to be allowed to displace the various faceted 
forms Doubtless there is a quiet beauty and richness 
in a good cabochon ruby, sapphire, emerald, oi jargoon, 
but we lose some of the most striking characteristics of 
these gems when we so cut them as not to admit of the 
display of their dichroism, and their dispersive and re- 
flective powers The narrow view that all faceted stones 
are vulgar is based on caprice and ignorance , it is the 
mere unintelligent whim of a clique of artists and amateur 
writers on ail For the faceting of the great majority 
of transparent stones is an operation necessary for the 
development of those optical qualities upon which the 
beauty of precious stones mainly depends It should be 
performed in strict accordance with certain rules of pro- 
portion, which may be deduced from the optical constants 
of each species of stone. 

Information as to the mechanical processes, and the 
materials emplojed in the cutting and polishing of 
precious stones, may be found in the works of Jannettaz 
and Dieulafait Horizontal wheels of steel, gun metal, 
copper, lead, pewter, tin and wood charged with various 
grinding and polishing powders, are employed for different 
stones, and m different stages of the operations The 
wheel, or disc, or lap, as it is called, is usually horizontal, 
and IS made to revolve with great rapidity. The grinding 
or polishing powder, mixed, according to its nature, with 
ohve oil or water, becomes partially cmbdlded m the lap 
This powder, m the case of diamonds, must be of diamond 
Itself, generally m the form of boart, a dark and rather 
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porous variety of the mineral The comparatively new 
and artificial compound of silicon and carbon known as 
carborundum is now largely used m the case of the harder 
stones but emery, garnet powder, tnpohte, rotten stone, 
jeweller s rouge pumice, putty powder, and bole are m 
constant requisition for the grinding and polishing of 
stones less hard than the diamond The whole subject 
of this mechanical treatment of stones, including splitting, 
dividing and shaping operations, is one which cannot be 
discussed here, involving as it does a large number of 
minute technical details of no interest from an artistic 
standpoint 



CHAPTER IV. 

artistic employment of precious stones 

Some acquaintance with the less obvious characters and 
qualities of precious stones, and especially uUh the dis* 
tmctive properties of those kindswhich remain practically 
unrecognized and unappreciated, may serve more than 
one good purpose Not only may the jeweller's art receive 
new impetus and suggestion, but the buyers and connois- 
seurs of bijouUrtt may learn to appreciate more highly 
well conceived design, new combinations, and exquisite 
workmanship Most admirable and pleasant colour- 
combinations may be attained by the aid of materials 
which in many instances are now by no means costly^ 
Curious and delicate hues of luminous and refined quality, 
preserved m enduring substance, may be arranged and 
grouped m forms of endless beauty and variety. Neither 
silks, nor paints, nor even enamels can ever equal the 
colours of precious stones in durability, or m brilliancy 
nnd pulsating variety of hue And it cannot be doUbted 
that when knowledge of the true nature of any art material 
(s.uch as precious stones) becomes more intimate, exact, 
and diffused, a more intelligent and lively interest wilt be 
created m examples of good work wrought in the sub- 
stance in question. Every connoisseur or collector of 
artistic objects must have shared in experiences of this 
kini) He may have been once quite dead Ho the peculiar 
merits of certain works, say m bronze, not even glancing 
at any specimens falling m his way. Then some casual 
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stone from the false, although the durability of the 
genuine specimens will ultimately prove their superiority 
But it IS not difficult to learn to appreciate the peculiar 
and essential characters of the majority of the species of 
precious stones The few simple pieces of apparatus, and 
the appliances described m the second chapter, will serve 
to supplement and correct the deductions of a trained e) e 
and touch And with a spectroscope, a polariscope, in 
addition to a good hand magnifier or pocket lens, such 
an array of evidence may be marshalled that there can 
remain but few cases in which the identity of a stone 
shall continue doubtful But for the purpose of the 
artistic employment or appreciation of precious stones, 
such a table as that given on pages 6 and 7 will prove 
more useful than any recondite method of inquiry Some 
of the uses of that tabular arrangement of conspicuous 
optical qualities may be gathered from the following 
evamples ‘Referring to the shape of stones, we note 
that tlieir boundaries af^kfeithcr p!me or cuned Now if 
we have to use, m any piece of personal ornament, stones 
having curved surfaces it will not answer, m general, to 
associate with tlicm other curved surfaces, like those of 
the (ft cabachon moonstone , and especially is this the case 
where the si^fc of the stone, as well as the character of the 
curved surface, is nearly identical, but a liappier result 
will be attained by combining a step cut stone wiih one 
having a cuntd surface Again, citing an example from 
the senes of adjectives c.xprcssuig qualities of surface, it 
will be found that gems havang an adamantine lustre 
as«;ort better with those which present tha less brilliant 
surface known as wavy, than they do with those which 
show a nearer approach to the adamantine surface, and 
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uhtch are called resinous The diamoad and the jargooa 
do not impro\e or bnng out each other’s qualities, for 
the} have too man\ points in common , but the diamond 
accords well with the piearl, and the jargoon wnth the 
turquoise, that is, the adamantine wnth the pearl}, and 
the reoinous wnth the \vax\ Looking now into the sub 
stance of stones, rather than on their surface, their 
relations to the transmission of colourless hght furnish 
man} illustrations of wise and unwise, or effective and 
defective combinations For example, chatO}ant atones, 
like cats e}es, do not associate well with translucent 
stones, hke the chr}soprase and the chalcedony — the 
translucency of the latter confuses, because it resembles 
too closel}, the chato}anc} of the former But trans 
parent stones accord well with all those which interrupt 
the passage of light by such internal reflections The 
diamond, on this account, combines admirably with the 
cats eye and the pearl, but it, affords too strong a con 
trust, e«pecially when of largSilze, with the turquoise, to 
associate pleasantly with this nearly opaque stone From 
amongst the qualities pertaining to the colour of stones, 
examples of the utility of the table may be cited When 
a stone has much “ fire m it — that is, when its refractiv e 
and dispersive actions upon light are high — and it shows 
prismatic hues, then it looks best if associated with gems 
in which this property is less developed Again, mono 
chroic stones, which in all directions transmit beams of 
the same colour, should be associated with pleochroic 
stones, which exhibit two or more hues while the latter 
should not b« mixed together ^ 

We are led from the study of these exanipl®®^^^ 
'associations of gem stones to inquire into the ^ 
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which underlie artistic combinations Probably we are 
satisfied with arrangements of precious stones in which 
the leading is either identity, or seriation, or con* 
trast When stones match, when they are graduated, or 
when they offer a distinct but not startling contrast, the 
resulting effect is at least capable of being made satis* 
factory When we speak of identity, seriation, and con 
trast, as expressing the elements of decorative association 
in the mounting of precious stones, we use words mto 
which we are compelled to import special meanings. By 
identity, we mean that very close resemblance which 
selected specimens of choice stones of the same kind will 
exhibit , seriation expresses the orderly sequence of tones 
or colours with the presence of a pervading and dominant 
element , contrast implies an effect of change rather than 
of passage, and may include contrast of tone and of lustre 
as well as contrast of colour Instead of further discuss* 
mg the question of the artistic employment of precious 
stones in precise accordance with the three pnnciples of 
association before laid down, a more useful and generally 
available plan will be to follow a classification according 
to colour For as the ornamental or artistic employment 
of precious stones comejs pnmanly, if not wholly and 
uliimatel)’-, an appeal to the eje, it is clear that such 
optical propecties as can be comprised m the terms lustre, 
light, and especiallj colour, should be our first considera- 
tion. After all, as, on the whole, the prominent feature 
of precious stones is their colour, so the easiest way of 
considering their colour is to adopt the order of succession 
of the colours in the ordinaiy rainbow or pfismatic spec- 
trum, beginning with thewhite light, which contains them 
all, and originates tlicm all 
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While Stones —The diamond naturally takes the first 
position if we consider its hardness, its remarkable com 
position, and its strong refraction and dispersion of light 
Its properties, so far as they appeal to the e>e, differ much 
from those belonging to the majority of other stones, and 
it forms, partly in consequence of this peculiaritj, as good 
a border or setting to other gems as a gold frame generally 
does to a picture Of course, much depends upon the 
qualitj of the diamond, and much upon the shape which 
IS given to it bj the lapidary The flat plates of hsque 
diamonds and, in less degree, the step cut stones with 
broad tables, exhibit the unique and splendid lustre which 
IS peculiar to the polished surface of this stone , these 
forms also permit the transparency and the total internal 
reflection of light to be well seen Even the form of the 
diamond cnstal, the regular octohedron, when its sur 
faces are really planes well exhibits the transparency and 
reflection of the stone Next to the diamond we maj 
place the colourless zircon or jargoon then the phenakite, 
then the white sapphire the white topaz, and the white 
beryl Rock crystal will come below these m point of 
beaut> and bnlhancj The colourless zircon sometimes 
approaches near in prismatic brilliancv to a diamond , so 
~ at night especially, does the rare and curious mineral 
phenakite There is however, always a sort of difficulty 
in finding an appropriate use for colourless, jet lustrous 
stones in any article of jeweller) intended for personal 
adornment The more lustrous and prismatic they arc 
the more tht) resemble the diamond, in fact the less 
available arenhc) forthe usual purpose to which gems are 
put Still there are peculiar qualities m these stones 
which need not be lost to artistic employment, if the 
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white stones in question be judiciously associated with 
materials which prevent their being mistaken for dia 
monds A white diamond should rarely or never be 
bordered by green tourmalines, but these stones would 
form an agreeable combination with a white zircon, a 
phenakite, or a white topaz In the white sapphire there 
IS often a faint suspiaon of milkmess, and in the white 
beryl a cool greenish tint, which prevent these stones 
from resembling the diamond so closely as to be taken for 
imitations of that gem But many of these colourless 
Stones, notably the topaz and rock crystal, in all proba 
bility are most appropriately used when set as bosses m 
vessels and other large pieces of metal work, or emplojed 
m the form of plaques for engraving or etching It is 
scarcely necessary to justify such uses of these minerals, 
and this is not the place to enter upon the question, par 
ticularly as it is only by a rather wide use of the term 
precious that 1 am able to include these materials, and 
some others which I shall have to discuss presently, 
amongst precious stones Of two other white materials 
employed in jewellery, the moonstone and the pearl, a 
few words may be introduced here The moonstone 
forms an excellent substitute m many combinations for 
the pearl, but it does not associate so well as the latter 
with the diamond With deep coloured amethysts, 
spinels, and tourmalines, few colourless gems look more 
refined than the moonstone But these stones, which 
fetch a shilling or so apiece only, should always be 
accurately recut and highly repolished before being used 
Their forms are too irregnlar and their* surfaces too 
imperfect, as imported from Ceylon, to show off their 
moonlight sheen with half its intensity, unless they ar 
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p'lssed again under a careful lapidary s hands The im 
provement thus effected is marvellous The value of the 
pearl, whether its '‘orient be luminous with prismatic 
hues, or whether it be a warm soft white merely, is too 
well known to be more than named m this connection 
But we maj be permitted to saj one word in deprecation 
of the extravagant expenditure of time, of ingenuity, and 
of costly materials, which the attempt to convert large 
irregular pearls into structures resembling figures has so 
often caused The result is nearl} alwa3S most unhappj 
S/oiies — The rubj may fitly be considered before 
other coloured stones It, with the sapphire, and all 
the transparent varieties of corundum, ranks next to the 
diamond in hardness It is, moreover, a stone of great 
beaut> Probabl) the experts m jewels are right in 
assigning the highest value to those rubies which possess 
a “pigeons blood” colour — this is the orthodox hue 
But the paler colours, and those which verge upon pink 
and crimson, and even violet, are capable of being so 
treated bj means of association with white and black 
enamel or with dark stones, like oJne green tourmalines, 
as to lend themselves to the production of very beautiful 
decorative effects The great mistake commonly made 
m the treatment of the paler rubies lies in the attempt to 
treat them m the same way as the deeper coloured stones 
It IS difficult to describe the peculiar colour quality 
of the rubj in words In fact, our nomenclature of 
colours IS neither ample nor accurate Our appreciation 
of delicate differences between colours is growing, but 
wbJfb endrsavcow ip dssenhs th& hues 
which wc have learned to appreciate is either stationary , 
or else receives additions from time to time ofunsatis* 
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white stones m question be judiciously associated with 
materials which prevent their being mistaken for dia- 
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IS often a faint suspicion of milkiness, and m the white 
beryl a cool greenish tint, which prevent these stones 
from resembling the diamond so closely as to be taken for 
imitations of that gem But many of these colourless 
stones, notably the topaz and rock crystal, in all proba- 
bility are most appropriately used when set as bosses in 
vessels and other large pieces of metal work, or emplojed 
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amongst precious stones Of two other white materials 
employed in jesvellery, the moonstone and the pearl, a 
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forms an excellent substitute in many combinations for 
the pearl, but it does not associate so well as the latter 
with the diamond With deep coloured amethysts, 
spinels, and tourmalines, few colourless gems look more 
refined than the moonstone But these stones, which 
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passed again under a careful lapidarj’s hands The im 
provement thus effected is marvellous The value of the 
pearl, whether its “orient be luminous with prismatic 
hues, or whether it be a warm soft white merely, is too 
well known to be more than named in this connection 
But we may be permitted to say one word in deprecation 
of the extravagant expenditure of time, of ingenuity, and 
of costly materials, which the attempt to convert large 
irregular pearls into structures resembling figures has so 
often caused The result is nearly alwajs most unhappj 
Red Stones > — The ruby may fitly be considered before 
other coloured stones It, with the sapphire, and all 
the transparent varieties of corundum, ranks nest to the 
diamond m hardness It is, moreover, a stone of great 
beauty Probably the experts m jewels are right m 
assigning the highest value to those rubies which possess 
a “pigeons blood” colour — this is the orthodox hue 
But the paler colours, and those which verge upon pink 
and crimson, and even violet, are capable of being so 
treated bj means of association with white and black 
enamel or with dark stones, like olive green tourmalines, 
as to lend themselves to the production of very beautiful 
decorative effects The great mistake commonly made 
in the treatment of the paler rubies lies in the attempt to 
treat them in the same way as the deeper coloured stones 
It is difficult to describe the peculiar colour quality 
of the ruby in words In fact, our nomenclature of 
colours is neither ample nor accurate Our appreciation 
of delicate differences between colours is growing, but 
the lan^uT^wby which we endeavour to describe the hues 
which we have learned to appreciate is either stationary, 
or else receives additions from time to time ofunsatis 
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factory words derived from the caprices of French 
fashions The time has really arrived when a standard 
senes of hues of ail sorts should be constructed and 
appropriately named , but, in the case of the ruby, the 
question of pleochroism comes in, and renders the 
difficulty of describing the colour quality of this stone 
greater There is also some prismatic “fire in the 
stone, and much internal reflection of light, while its 
surface lustre lies between resinous and vitreous These 
four properties give to the red of the ruby a peculiar 
richness, which the two other species of precious stones — 
the spinel and the garnet — which come nearest to it in 
colour do not equally possess The two reds which 
make up the colour transmitted by the ruby do not differ 
much, but yet they help to impart to a properly cut stone 
a delicate variation of hue which is not present m any 
other red stone, nor m any imitative substance The 
dichroiscope, consequently, never fails to discriminate 
between a ruby on the one hand and a spinel or a garnet 
on the other The two latter stones are of course, softer 
than the ruby, and the former is always lighter, that is, 
of less specific gravity For the ruby and the whole of 
the corundum family of stones have the specific gravity 
of 4, and a hardness which is nearly, and in some cases 
quite, 9 on the mmcralogical scale 

One of the happiest uses of the ruby is m the form of 
an inlay in certain gold vessels of Indian origin The 
external surface of these vessels is covered with a system 
of interlacing ridges and furrows The rubies, generally 
small, oval, and cut cu cabockott, are set along the furrows 
Thus they are much protected from the chance of dis 
lodgment, while the effect they produce, of a rich deep 
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crimson groundwork over which a gold netting has been 
thrown, is in perfect harmony with the materials and their 
workmanship For, naturally, the metal gold, when pure, 
or nearl> pure, throws a ruddy tint when light is reflected 
from surface to surface , witnessthe interior of gilt vessels. 
The same thing occurs in the golden furrows of which we 
have spoken, where the rubies seem to rest in a golden 
sheen, of a hue in which the yellow, and orange, and red 
elements, now one and now another, appear to prevail 
The gold should not be burnished where much contrast 
between the metalUc surfaces and the rubies is desired, 
but the stones themselves should be as brightly polished 
as possible, in order not onlj to develop the full beauty 
and vanetj of their colour, but also the very considerable 
surface lustre which the ruby possesses There is another 
kind of Indian jeweller’s work to which most of the 
remarks I have just made apply A perforated plate or 
disc of delicate arabesque or radiated work is found 
decorated with ruby beads, round or oval, attached to the 
circumference of the ornament, or else introduced into its 
midst m concentric circles Here dull dead or " matt ” 
gold IS particular!} appropriate, as affording a pleasant 
contrast to the rich, smooth, and soft transparency of the 
rubies, which, from the manner of their mounting, maj 
be looked through The refinement of the slender gold 
work, which, in this class of jeweller}, approaches the 
dehcac} of filigree, sets off by its minuteness of detail the 
simpler and bolder forms of the plain, smooth, rounded 
stones, which give it colour and warmth Wo must dwell 
for a inomeftt or two upon another Eastern method of 
dealing with the rub} — the useof this stone as an inlay or 
onlay— that is, an incrustation — upon jade, both white 
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and green It is not so ranch here a beautiful contrast of 
colour that is attained, although the greenish grej, or 
oh\e green of the jade, enhances the redness of the rubj , 
but it IS a contrast of textures, a contrast of surfaces, a 
contrast of translucencies You see but a little way into 
the jade though it is illuminated by a soft diffused light , 
but }0u see through the clear deep toned rubies, with their 
flashing beams of crimson 

Now compare with these examples of the artistic 
emplojment of the rubj the ordinary mode in which this 
stone IS set by English jewellers Look at the half hoop 
ruby ring, with fi\e rubies well matched in colour, and 
graduated exactly m size set close together in a regular 
row You see, perhaps a little speck of gold appearing 
here and there at each end of each stone, but nothing is 
made of these pieces of gold You accept them because 
^ou know the} are necessar} to hold the stones in their 
places, but }ou And neither iniention nor beautv in the&e 
little bits of gold claws In fact, the} are frequenti} 
prepared b} the gross, reads for the mounting of any 
stones, proiided the shape of the latter be suitable 
Rubies, sapphires, diamonds, garnets, and emeralds are 
all set in the samewi}, not an attempt being made to 
adapt the amount of gold surface or its form to the specific 
nature of each gem "But 'wh} should not some variet} 
and some appropriateness of mounting be secured for all 
stones? How exquisite, and jet how strong, were the 
gold and enimel settings of precious stones m the cinque 
cento time m Italy f Let those patrons who desire the 
rather barbaric splendour of masses of rubi* gratify their 
taste by means of jewels m which the setting is not seen 
at all But surely a fine stone is worthy of a fine and 
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originally designed setting — proportioning the latter m 
form, m amount of ^^ork and surface, and also in colour, 
■whether red, or green, *or yellow gold, or enamel, to the 
shape and the hue of the stone to be set And even small 
stones become quite beautiful when arranged with taste 
and judgment, in accordance with the conditions just 
named, and with the further condition as to collocation 
of individual stones in accordance with their size and 
shape In pendants, and necklets, and lockets, and 
brooches there is room for the expression of some definite 
and intelligible design The mere alternation of rubies 
with diamonds in rows or chequer work may, in some 
instances, achieve all that is needed But a design of 
more definite form may often be preferable, especially 
where the stones at one s disposal are of differing colours 
and sizes Then one may construct a suitable bit of leafage 
or flowerage, duly conventionalized, in accordance with 
the nature of the available materials, into forms of more 
or less geometneal seventy It should be noted that 
moonstones and white sapphires, jn which there often 
lurks a famt opalescence, accord well with rubies, but it 
must be kept in mind that the size of the colourless stones 
which are to be associated with rubifes in such designs as 
those named is a matter of mii6h moment It is a 
mistake to attempt to match^ the* colourless and the 
coloured stones in respect of size, ‘and generally of shape 
also One should be smaller than the other Large 
rubies with small moonstones or small rubies with large 
moonstones and similarly, square stones with round and 
oblong stones •with round, generally produce happier 
effects than square with square, and oblong with oblong 
Pearls accord with rubies, not only by reason of their 
sdni^ajS e 
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colour relations, but also on account of their shape 
In the case of rubies cut ni cabocliou, brilliant cut or square 
step cut diamonds ^vlll be found tcf yield very satisfactory 
combinations A border of small brilliants or roses is a 
usual and a useful mode of setting off the qualities of a 
ruby The colour of the pale stone is heightened by con 
irast with the colourlessness of the diamonds, the richness 
of a rich stone is enriched, and a small stone, if surrounded 
b> stones still smaller, becomes magnified m proportion 

Next to the rubj, amongst the red stones, comes the 
spinel or balas rubj an entirely different mineral species, 
without any pleochroism, and inferior in hardness to the 
true ruby The scarlet, aurora red, and flame coloured 
spinels are the most beautiful, those which verge upon 
crimson, purple, and violet, looking dull and black at 
night, but showing very delicate and often rare hues by 
da} Red spinels accord well with small brilliants, or 
with larger pearls or moonstones A fine aurora red 
spinel looks well when surrounded with delicate foliage 
of white, orange and black enamels Step cutting, 
similar to that employed for emeralds, accords best with 
the optica! qualities of this stone A biconvex lenticular 
form may be so adapted to this stone as to throw a good 
deal of soft and rich colour into a specimen which would 
otherwise have had little beauty to recommend it What 
richness of hue the finer examples of red spinel may show 
IS to be studied m two specimens in the Townshend 
collection, Victoria and Albert Museum, Nos 1326 and 

1327 

From spinels the passage to ^rnets is < 23 sy But it is 
not really difficult to discriminate between the two species, 
even when the colours seem the same If }ou have a 
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to maps, boOugtogrsphtcal and geologtcal, to which no space could he 
allotted in an tltmeniary handbook But there is one rich dtsiricl 
which seems to require special nohee here m order to remote u hat seems 
to he a preialeni misconception In the body of the present handbook 
frequent referenets are made to the occurrence of many gem stones in 
Ct) Ion The search for these beautiful mtnei als and the traffic jn them 
has in fact been going on in that island for ages, r hile the plumbago 
anl mica tudusiries are affairs of to day Yet it is strange that the 
importance of the Ceiloii trade in preaoits stones remains unrecognised 
not only in iieiispaper correspondence but m official documents and 
in standard hooks One meets t ith such a statement as this — • 
‘Plumbago « practically, our only mineral export", and this. 
The yield of gems i» this island is not large, the total oaltie of the 
annual proluclwi being said to be no more than £jo ooo ' A glance 
at the true pigHres suffices to demonstrate the incorrectness of such 
stUements The lalue of plumbago exported from Ceylon tn 1903 
awduiUri to ^119,316 Now the taliie of the gems exported ui «« 
aierage recent year by a single Colombo merchant uas ^30,000, 
uhle there are a score of other Ceylon gem merchants t ho together 
export no less Ilian £200,000 north aimnally U'l/A cwwfl/ sales 
to ttsilors to the ssivtd and to Iraullwg deilers, a moderate tsltmale 
of the annual export of gems from Ceylon will be £yoo,ooo The 
lariety of kimls found is large, sapphires, spinels, alcxauirites, 
chrysoheryls, beryls, lopiees, eatseyes, tourmalines, zircons, garnets and 
II oonslones being the chef diamonds, emeril is and turquoises do not 
occur, u / lie pearls belong to a different category, being organic pro 
ducts But it must be allowed that ike precious stone industry 
conslitiiles now, as it has done for many centuries, an import int 
fritiire tn tie resources of the tsitnd 

In ccnclffiing these prefatory notes I haie m^ch pleisure tn 
aciuo^Udi^iag Ihi Mp if Dr C A MacMynw. lo liJi&st s&ijl in 
spectroscopy many scientists are largely iiidelted He drew for me 
the abscr/lien spectra of almanJint and of zircon, reproducel tn the 
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ruby, a spinel, and a garnet together, the first will scratch 
the second and the second the third ^ The ruby will sliow 
two coloura in the dichroiscopc, the spinel and the garnet 
only onc.i The «pmel will exhibit no black bands like 
those belonging to the altnaudine garnet when viewed 
with the spectroscope And there is a blackness, due 
to much absorption of light, iii many of the facets of a 
garnet, as scon from the “table” of the stone, which will 
not be obser\cd in the spinel The garnet, unless of 
remarkable si2e or quahtj, will hardl) be deemed worthy 
of being mounted in the same costly way as the ruby or 
the red spinel, but it may be said that the same general 
treatment suits all these red stones «Yet there arc two 
wa>s in which garnets ha\c fur long and m many places 
been treated, to which I nia) legitimately refer here. The 
'plates of garnet so largely found m Anglo Saxon and 
Celtic jewels have remained, in the majority of ca'es, 
intact to the present day They afford, m their breadths 
of soft rich colour, a pleading contrast to the minute 
filigree, granulated and enamel work v^itb which they are 
generally associated The other employment of the red 
garnet (and it may be traced back to a far earlier date 
than that just cited) is as a carbuncle — not necessarily 
foiled at the back Cut cn cabocboji, slightly hollowed 
behind, and laid on a plain gold surface, the light, as A 
1 glowing coal, quivers in the midst of a good s^jne 
There is a lovely disc of antique gold set witn five 
carbuimlcs m the Gold Ornaments room at the i iti ii 
Museum.. In the centre i> a round carbuncle b ss itta 
(ouc long povnl»d asms, sswich Uke elongated pear , 
from this centre alternately with a somewhat 
senca of rc^usse arras, beaten up from the disc cl c-' 
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and bordered with knurled wires onlaid There is not 
much work m the piece , the intrinsic value of gold and 
garnets is quite small, but the effect is delightful , simple, 
jet rich solid, j’et elegant Can the same praise be 
honestly given to modern garnet work ^ Can we feel a 
genuine satisfaction either in the design, the execution, 
or the effect of a compound big carbuncle of eight lobes, 
with an eight rayed star riveted into the midst of it, the 
aforesaid star being of hard, poor, glittering, much alloyed 
gold and containing a number of irregular fragments of 
defective diamonds ? The star soon gets loose, and later 
on the diamonds begin dropping out But we will not 
pursue the history of the piece any further, and will refrain 
from calling attention to other obnoxious modes of using 
carbuncles, as in a ring with a sham gold knot on either 
side 

Orange and Yellow Stones — Amongst orange and yellow 
stones we may assign the first place to the yellow 
2ircon — a stone which is sometimes found of a hue which 
may be aptly described as that of transparent gold Next 
to this comes the yellow sapphire, afterwards the cmna* 
mon stone, or hessamte, and then we may place the rich 
sherry coloured Brazilian topaz — that kind which yields 
when heated the finest rose pink stones Then the chry 
soberyl follows, and at some distance the yellow beryl 
Few colour combinations have been attempted with these 
yellow stones , puce coloured spinels associate with the 
jellow sapphire very happily, but there are some enamels 
which answer equally well Generally a design of pale 
bluish grey enamel, with minor details \wought m buff 
and white, dc%elops the richness of gold coloured stones 
Here mention should be made of the very rare gem, the 
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spessartite of Ceylon. It is of an orange red hue, and is 
of most fiery brilliance, but is very seldom met with in 
commerce The North Amencan spessartites are inferior 
Green Stones — ^There are four green stones about which 
something ought to be said — the emerald, the tourmaline, 
the peridot, and the zircon Some persons regard the 
green of the emerald as vulgar It i« too easj to construct 
a vulgar, coarse ornament out of emeralds, even if they be 
of fine quality But the emerald, step cut and judiciously 
and quietly mounted, possesses a nch and refreshing 
colour, just sufficiently dichroic to show passages of bluish 
green with the green Green tourmalines are much more 
markedly dichroic, and it is much to be regrettecL that, 
with rare exceptions, the patrons of the jeweller’s art still 
remain ignorant, not only of the peculiarly rich and varied 
qualities of the colour of the tourmaline, but even of the 
existence of this gem stone With moonstones, or with 
grey and ivory white enamel, long prismatic tourmalines, 
carefully cut, afford a delightful colour combination 
peculiarly fitted for larger pieces of personal adornment, 
such as pendants and brooches The so called green 
garnets of the Urals, especially tho^e which are of an olive 
or pistachio green are lustrous and fiery stones, but their 
softness precludes their use in nngs The same objection 
holds good with regard to that lovely stone the peridot , 
but this species occurs frequently of large size, and so is 
well adapted for employment m jewels not subject to much 
attrition It is a dichroic stone, it accords well with 
small puce, violet, or indigo spinels, also with black and 
ivbjte enamel^ small dark coloured alraandme garnets 
may sometimes be as^^ociated with peridots of fair size 
advantageously The most beautiful of all green stones 



54 


PRECIOUS STONES 


are those choice green zircons which show a full velvety 
leaf green These always have a low density not exceeding 
4 15, and often no more than 4 They have the merit of 
appearing particularly bright by ^rtificpl light White 
enamel, or a border of very small green zircons, enhances 
their beauty 

The aquamanne and other pale varieties of the beryl 
are stones which lose nothing of their brilliancy at night 
Their beauty may generally be greatly enhanced by the 
judicious use of creamy white enamel \Mth delicate 
arabesques of black or indigo blue It is not often that 
the hue of theberjl is such as to bear the juxtaposition 
of other coloured stones 

Blue Slones — Of these there are four that claim notice 
in this place — sapphire, blue spinel, lohte, and lapis lazuli 
Rich j ellow dead gold settings suggest themseh es for most 
of these materials Pearls or diamonds enhance the colour 
of the paler sorts of sapphire, spinel, and tourmaline, but 
afford too striking a contrast with very richly and deeplj 
tinted stones A fine indicolite, step or cabochon cut, 
accords well with pearls or moonstones arranged as a 
bordering or in some conventional form, the gold viork 
may well receive an enrichment m the form of grey or 
olne green enamel In the case of the sapphire, the twin 
beams of diverselj coloured light which this stone 
transmits. — the one azure blue, the other greenish straw — 
contribute to produce the peculiarly rich quality of its 
\el%ety softness There is a glittering coldness in all the 
imitations of the sapphire — the Itmbre of their colour, to 
borrow a word from music, is harsh and Sn'iatisfactorj 
So a recent imitation, a kind of lime spinel made artificial!}, 
evlubits apparently the right colour, but it is flat and 
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uninteresting. To my eye the difference between a true 
sapphire and a false one is the analogue of the difference 
betweer^ a piece of leafage in wrought iron and the same 
piece in cast iron. As to the arrangement of the sapphire 
in jewellery so much depends upon its depth of colour 
and its precise hue that a general rule would be fallacious. 
Unless It be pale, when certain green tourmalines go well 
with it, the sapphire maybe most safely associated with 
pearls, diamonds, moonstones, or white topazes, the 
cutting and size of^the stones being carefully studied. 

Vtohi and'FiirpU Stones . — The amethjst, the oriental 
amethyst, and the almandine garnet cannot, as a geneial 
rule, be safely associated with stones having strongly 
marked contrasting hues. The paler sorts of peridot may, 
however, be combined with deep-coloured ametbjsts or 
almandines, provided the latter be small m comparison. 
Jha use of opaque fawn-coloured, olive green, and brown 
enamel w'ith violet and purple stones sometimes fields 
happy effects. 

In devising arrangements of coloured stones a mere 
water-colour sketch will not suiffee. It is always desirable 
to study with the aid of the actual materials themselves — 
stones, gold, silver, enamel — the sum of the effects due to 
lustre, texture, form, size, etc., as well as the balance and 
distribution of colour. 

In any treatment, however cursory, of the topic of this 
chapter, the artistic employment of precious stones, some 
reference ought to be made to the materials used by the 
gem-engraver. Nearly all the minerals employed for 
iwtagUos awd'*ca.m.eos vjvU be {awwd wvewtvwwed vw a. SAib- 
sequent chapter. _Most of them are varieties of silica 
coloured by small quantities of iron compounds. Such 
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are the savds, coraehaas, onyxes, chalcedonies, amethysts 
and jaspers m which the great majority of antique gems 
were wrouf,ht An intaglio well engraved in one,of the 
more transparent or translucent of these stones, say, on jl 
rich golden or blood red sard, shows effects of beautiful 
colour when viewed by transmitted light which will, be 
sought for in vain m any faceted specimen And then 
the cameos of later dates, wrought in onyx and sardonyx, 
present delightful contrasts of tone and hue in their 
different strata utilized as these layers often were in the 
building up of a relief picture Of other minerals employed 
for engraving in classic times mention may be made of 
beryl, garnet and plasma, the harder and rarer stones 
were, however, little used until medixval and later days 
It IS well to remember that the jacinth, properly so called, 
that IS the orange brown or brownish red zircon, has 
never yet been found wiih an engraving of classic date 
upon It that the steatite of catalogues of engra\ed gems 
IS for the most part serpentine, a harder mineral having 
an essentially different constitution , and that under the 
conventional term "plasma several other minerals are 
included, such as jade and smaragdite, both varieties of 
hornblende, and even* the beautiful rich green vanety of 
serpentine known as anligorite 



CHAITCR V 

AUTIUCUl FOUWATIOS Oi I rfLCIOLS STONf 

A Ct I Ml distinction must Le nude bctssccn tlic unitation 
of d precious stone and its actual reproduction or for* 
matim b) artifcnl methods In the former case we 
siiniihtc the 'ipj^caruticc of the natunl substance b) 
means of ^ome product cr prcparition which nu) be 
(and ;,cncrall> u) wiJcIj different in chtmical ci mpos tjon 
ai d c\tn m man> ph>siC4l pfoi)crtii.s In the I iticr cise 
we fo ni tile \(r> rnneral which Nature has formed, 
eii lowed With all its chemical ind {hssical characters, 
hut not ricccsunl) prcHluecd b> procisses identical with 
these vf Natl re \ few ctu»|Ics of the true rep/u 
duction of precious stones wdi sent to cx) Iain the dis 
tinction pointed out vsith suft cirnt exactitui'e 

lake the c.i>c of the rub> an*l si; j hire, \ irictics of 
cr>stalltrcd alumina or corundum If, b) the aid of the 
iHicn-c heat of the ox}h)dr«^,c« bJoupjje, pure alumina, 
with traces of chromium ox ’cor oiler Co’oarm,! oxid", 
be fuied, we Kcl a sapj hire or mbs 1 a\in;j a hard 

ness anJdcusits iniu.h less thxa those bclo i},iii(; to crystals 
I f alu lima l!\it by { rolon^ui,, the tune of cooling or by 
j toJoi-U ^ t‘ e alurrr uft^in r/rc vf its cor i{<.{.ndi clurn;j 
the hfatm*. t rti »n ‘f the fttxiact will cryjtalh.c in 
Lints 1 Jci lical with ih -sc of tl c oalural s*o-c, and hasir^j 
c d nsas oC iw I the I iwleess. e( 9 I oc oo" t Ur-e 
the 'ix«-jn«.ns made vsere if-all in sue and poor in co’oor 
a d bf hifji-s, bet the {rul,^t was idestic-I with arise 
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CQrundura Now there have been, among the large 
numbers of artificially prepared rubies, some of several 
carats m weight which can be distinguished from the 
natural stones only by a close examination with the 
microscope It is then observed that the artificial rubies 
contain cavities of a different outline and nature to those 
which occur in the rubies made in Nature's laboratorj 
These cavities are more or less sphencal or pear shaped 
in the artificial ruby and their avails are curved, in the 
natural stone the cavities are really negaiue crystals, while 
their walls are angular There are also curved instead of 
straight stn$ tn the artificial product It was the French, 
chemist Fr6 my who first made good small rubies artificially, 
but subsequent workers, by employing larger quantities 
of material, modif) ing the ingredients taken, and allowing 
the fused product to cool more slowly, have achieved 
greater success It was Verneuil who in 1904 made the 
most striking improvements tn the methods of producing 
crystallized alumina in the form of artificial ruby His 
inverted o\yhydrogen blowpipe and his employment of 
pure alumina with a definite proportion of chromium 
sesqui o^^de■^\ere two of the chief factors of his success, 
but his elaborate system of conducting the fusion and the 
subsequent annealiog*process afe of great importance m 
securing an almost complete crystalline uniformity in the 
resultant mass After careful annealing this may be cut 
and polished and then cannot be distinguished by the 
ordinary tests of hardness dichioisin, colour and density 
from natural ruby But under the microscope it is 
possible to detect those peculiarities whmh have been 
named above as characteristic of artificial rubies By the 
method of Verneuil blue corundum or sapphire may also 
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be obtained, the colouring material introduced for this. 
purpose being a \ery small quantity of titanium oxide, 
about 0 12 per cent Without anj addition white corun 
dum IS the 'product, colours other than red and blue 
ma> be imparted by other metallic oxides 

In connection with the species to which ruby belongs 
It may be mentioned that clear colourless corundum or 
white sapphire is often made to take on decided colours 
by exposure for some lime to the radiation from radium 
bromide . 

The red spinel has also been made artificially, of good 
colour, and in large crystals The spinel is a compound 
of alumina and magnesia, and by the aid of a substance 
such as boncic acid, which acts as a solvent for the 
constituents of spinel, but which volatilizes at very high 
temperatures, crystals of spinel having considerable dtmen* 
sions, good colours, and the hardness of 8 , have been 
obtained by several chemists These stones, having been 
cut and polished, could not be distinguished by any test 
from the natural gems Another method of operating, by 
which rock crystal and a considerable number of hard, 
transparent and beautiful compounUsjof silica have been 
made, consists in causing tv\o substances to act upon eaclt 
other when both are m the state of xapou/, sometimes 
with the aid of the vapour of water asa dccomposingagent, 
and sometimes without By the reaction of fluoride of 
aluminium and boracic acid, fluoride of boron and alumina 
are produced, the latter crystallizing in colourless rhom' 
bohedra of white sapphire, or even, when chromium is 
added, taking the colours of rub} and Idiie sopplurc. 
Similarly treated at a very high temperature in a lime 
crucible, the fluorides of aluminium and gluciiium have 
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been made to jyield distinct crystals of chrysoberyl It 
Improbable that m Nature the formation of gem stones 
has occurred in the presence of water, and under very 
great pressure continued for a long time Indeed, it may 
be concluded that the agency of a \ery high temperature 
has not been generally at work, but that the important 
elements in the production of natural crystals have been 
time, mass, and pressure 

Chemists have devoted much time and skill to devising 
methods for producing diamonds These methods have 
rarely been successful, but the late Henri Moissan really 
made a number of small — very small— diamonds by 
causing carbon tQ dissolve in molten iron at the high tern 
perature ofthe electric furnace and then, by sudden cooling 
of the metallic mass, causing the formation of a rigid shell 
and so producing great pressure in the interior the fron 
mass treated with acid left a residue containing sma}I 
diamond crystals by slow cooling graphite only was 
formed > 
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ntlTATIONS OF PRECIOUS STONES 

The one point in which all artificial imitations of precious 
stones fail is hardness Practically thej all yield to the 
file, and manj are scratched even by a bit of common 
glass Indeed, v-ith rare exceptions they consist of flint 
glass, containing an unusually large proportion of lead 
and tinctured b> the addition of certain colouring oxides, 
such as cobalt for blue manganese for violet, as well as 
nickel copper, iron, chromium, or mixtures of these for 
other hues Colourless strass^as it is called, commonly 
contains 38 per cent of «ilica, 53 oxide of lead, 8 potash, 
and traces of boracic and arsenious acid, with some 
alumina and soda There are three other points m w hich 
these coloured glasses differ from true stones Besides 
thei? softness alreadj named, thej tarnish in impure air, 
tht lead becoming sulphided, and therefore brown, thej 
arc heal ler thAn anj of the stones ha\ing specific graMtj 
under 3 3 which thej represent, and thej are all destitute 
of plcochroism Under the microscope, or e\en a hand 
magnifier, the majority of them show many lines, and 
specks, and air bubbles, iihich betray their origin and 
nature — their origin at a high temperdlure rapidly 
reduced, their^ nature as fu'ed glass), non crjstalline 
masses The lines and strize are signs of lajersof unequal 
densitj and of strain , the bubbles are rounded cantics, 
qiutL different from those caMties, with angular "and 
crjstallme walls, which somegem stones, such as amethjst. 
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beryl topaz freqaebtly present is true not only of 

the many varieties of coloured paste or strass uhch 
form the usual materials fot imitative gems but also of 
the fused compounds hb<mg the precise (or at least 
analogous) chemical com^sition of various gem stones 
which have been prepared by Mr Greville Williams and 
M Fei! The green beryl gloss of the former and the 
blue lime spinel of the Utter afford cases tq point 

Instead of gu^stituting-a wholly imitative preparation 
for a true stone a doublet or triplet is constructed m 
which a cfilOu'rless or pale stone of no value is madfi to 
appear possessed a fine- deep colour The doublet 
sapjihire dias a table and cro\vn->-aU the stone down to 
the girdle — of colourless 'or pale blue sapphire -then the 
lower part of the combination attached by cement is 
jTiade from blue glass orstrass Ifthen the upper part of 
the stone be tested for hardness it answers to that of the 
sapphire but if the bas“ be evaoiined it mimed atel^y 
betrays its softness Toavod this the triplet has been 
devistd Herewe have pale sapphire for crown and bast 
but a thin layer' of deep blue glass at the g rdle — a part 
generally hid by the mount JTo detect this imposture 
immersion in avpter generally Suffices, for then the three 
lavers will become vlsble and if a doublet or triplet be 
boiled m water or -soaked m a small bottle of chloroform 
it usually betrays its cofnpositeVature by falling to pieces 
We should add tl at some false stones of this sort are 
coloured by means of a layer of coloured varnish or 
cement - > • — 

Im tat bn pearls claim a word of description They 
are small spheres blovn on tubes of si ghtly opalescent 
glass and coated internallyavith a preparation made from 
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tlie scales of a certain fish«(as'the'jbleak), and called 
Essence d’Orient. Mnto the little/opalescent glass globe 
a coating of parchmenl.size is-iiitroduced, and then a film 
■ of the pearl essence. •'i.*Lastly^w'liea the essence is/drj’, the 
bead is filled with ^\‘ax: 'order, tO'produce an appear- 

ance like thfe pWiHt'of-thc^tfufe^earl.the glass globes.- ' 
.beTore’filling arc sdmetimes hcated.under'pressCire with a-..‘ 
''hj’drdchlor7c.'achi,^solptio/i; ',!in ’this - ira}*' an 'iridescent 
surface effect’is'produced-"^.* ' ’• 

I . ■ Some .reraarks^on' fhe-^acllficia! colouring -'of' natnral ; 

• stones will be.found in' chajjtcrvn . ; the different yariettM' - 
of silita — agatV*onyx<'xorncJlan;*and even 'opal — a're /, 
frequently subjected' to'processes of .heating and.^aturation' , 
••.with chemicalireagcn'ts m order to chahge their h'ue'ot to 
lintrodiiSe'forejgn ‘coloOring'^inatters. . » 
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Diamond 

There are three characters which unite to phce the 
diamond in a unique position amongst precious stones It 
IS the only gem which is combustible, it is the hardest of 
all minerals , it exerts upon light the most Energetic 
refractive and dispersive power 

The diamond belongs to the cubic or isometric system, 
and usuallj occurs m the form of an octahedron, or m 
combinations in which the cube, the dodecahedron, and 
the tetrahedron are invoked The faces of these forms 
are commonly cuned macledand hemitropic associations 
of crystals are of frequent occurrence 

The diamond is easily cleaned m directions parallel to 
Its octahedral faces Its fracture la Conchoidal Its hard 
ness IS 10 

The lustre both of natural and artificial surfaces of 
diamond is peculiarlj brilliant, approaching that of such a 
metal as siker This characteristic lustre, which is 
shared to some extent bj sphene jargoon, and garnet, is 
known as adafiianiiiie — it lies between the metallic and the 
resinous lustres The peculiar briUiancj «.of diamonds 
results in part from the total reflection of light from their 
internal faces when the incident light strikes them at an 
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angle greater than 24“ 14' Diamond refracts light very 
strongly — the index of refraction for the yellow ray being 
2 419, while that of rock crystal is but i 545 , of topaz, 
I 621 , of white sapphire, i 75 , of phenakite, i 675 , and 
- of white zircon, 2 In the extent to which diamond 
disperses the several coloured rays into which white light 
is split, this gem greatly surpasses all others Its “ fire, ’ 
or the flashing of prismatic hues which characterizes this 
precious stone, is mamlj due to this dispersive power 

Sir William Crookes mentions that a green diamond 
in his collection emits, when exposed m vacuo to a high 
tension current, a pale green phosphorescent light equal 
to that of a candle Under these circumstances many 
diamonds emit a bluish light, some phosphoresce in the 
dark after having been exposed to sunlight, and some 
give out light by friction The absorption spectrum of 
diamond presents three bands m the ultra vnolet region — 
these may be photographically detected Diamonds 
generally present a single band in the violet at wave length 
k4i55 Diamonds often acquire colour b} long exposure 
to radium bromide the diamond is singularly transparent 
to Rontgen rays 

The specific gravitj of the diamond, when transparent 
and colourless, is of remarkable constanc) When taken 
m the ordinary w’ay, vvathout the refinement of certain 
small corrections which are made only-for scientific pur 
poses, the best results have lam between the narrow iimits 
of 3 32 and 3 53, at 60*" Fahrenheit The fine colourless 
Porter Rhodes diamond has the specific gravitv jjzi 
the STWallsT Wot equalij fine Gor do norr, 3 327 
former stone was found at Kimberley, South •ifnc**'* 
the i2th of February, i8Sj, and weighs 474 trovr*^ ^ 
8(11)14348 ' 
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the latter is of Indian ongin, and weighs 213^ grains 
The Star of the South, a Brazilian stone of 254|- carats, 
has the specific gravity of 3 529, according to M Halphen 

The range of colour of the diamond is extensive , but 
\anous hues of yellow grejish yellow, brown and straw 
colour, are the most common Strongly coloured diamonds 
are very rare , but green, blue, and even red stones are 
known The celebrated Hope blue diamond, of 444 carats, 
and the Brunswick blue diamond, of 6^ carats, are both of 
the same brilliant and steely blue, and may %ery likely 
have both been parts of the French blue diamond stolen 
from the Garde Meuble, in 1792, and never since seen 
The Hope diamond was sold m Pans, June 24th, 1909, 
for 3^16,000 

The least valuable diamonds are those which lack 
brilliancy, or have faint hues of grey, brown, and yellow 
The most prized are those which combine brilliancy with 
decided tints of rose, green, or blue cinnamon coloured, 
salmon, or puce diamonds are also much esteemed But 
pure diamonds, without flaw or tint of any sort, are those 
which are regarded as coming up to the market standard 
of excellence, and are spoken of as of the “first water ” 
But even under this designation there is room for consider 
able diversity of quality, and consequently of price And 
there are occasionally met with stones of such exceptional 
purity and beauty that the ordinary rules of valuation 
applicable to stones of the “first water" do not hold 
good This observation, of course, refers to cut stones, 
that IS, to well proportioned brilliants Such a stone, 
weighing but 1 carat (3 17 grams), might fetch 3^30 at 3 
time when a first water bnihant of the same weight vvoulc 
not realize above In fact, specimen stones, like 
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evccptionillj lar^'e stones, cinnot bt. siid to be amenable 
to any precise rule of \’aIuatton The value of the diamond 
increases in an increasing ratio with itsweight up to stones 
of moderate size, bcjond which no rule holds good 
Assuming a first water brilliant of i carat to be worth 
£20, then an equallj fine 2 carat stone would fetch £60, 
O'" P®*" carat Formerly, the laluc of the larger 

brilliants increased so rapidlj with their weight that a 
stone of 10 carats was worth over £200 per carat But 
since the South African diamond fields ha\e been evten 
suelj worked, large stones have been found m greater 
abundance, and ha\e not maintained their relatively high 
prices 

In the preceding paragraph brilliants of the first water 
have been considered, but it should be added that the 
diimonds used in ordinary shop jewellery, being cither 
dull, flawed, or "off colour,” possess small market value 
Reference may here be made to a trick by which the 
yellowish hue of a diamond may be tcmporariK masked 
The back facets of the stone arc lightly rubbed with a 
violet blue w ax pencil and the colour distributed by means 
of a bit of soft paper The stone is then returned to its 
setting, when it will appear nearly white, the blue matcnal 
correcting the yellow hue of the gem 

For the localities where diamonds have been or are 
found reference may be made to the works named in the 
brief bibliography in the present manual 1 he story of 
the diamond fields of the world is full of romantic interest 
India, Brazil, Borneo, and South Africa have all furnished 
wA'J: c.v.'/yi's. cQip.U'.U'it.uaws. tjO the laag lisji; <aC 
discoveries, and disasters connected with the diamond 
Until January 25th, 1905, when the Cullman diamond 
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\\eigbmj? 3,025! cants or 621J grams, was found m the 
Premier mine 20 miles W N W of Pretoria, the largest 
known diamond was that from the Jagersfontein mine, 
Orange River Colony, discovered on June 30th, 1S93 It 
weighed 96gV carats, but owing to an imperfection the 
largest brilliant cut from it weighed only 67^ carats It 
has been called the‘*Jubilee ' and the Reitz diamond, and 
IS of high quahtv The largest diamond found at Kim- 
berley was an octahedron of 503 carats, but this stone 
was full of black spots Amongst the diamonds obtained 
from the River Vaal diggings the largest is a tounded 
pebble weighing 330} carats, but it is not of good quality 
The Cullman diamond above referred to is now known as 
the Star of Africa It has, however, been cut into several 
stones of which the two largest are 

I A pendeloque brilliant of 516] carats 
II An oblong brilliant of 309^ carats 
There are other gems of 92 and 62 carats respectively, 
as well as many smaller stones 

It has been estimated that the value of the diamonds 
added to the world’s stock from the South African mines 
IS more than j^85,ooo,ooo Even in one year (1903) the 
value of diamonds esported from Cape Colony was close 
upon £5 500,000 By the side of these figures the yields 
m ancient days of India, and, since the year 1725, of 
Brazil, do not seem large At the present lime diamonds 
are still found m Brazil, while new sources have been 
discovered m New South Wales, Borneo, LUderitz Bay 
in German South West Africa, and British Guiana From 
the last named colony 173,744 stones \tere exported in 
1902, but they were very small, for they weighed altogether 
no more than 11,518 carats 
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The winning of diamonds and their mode of occurrence 
in the South African diamond fields are fully discussed in 
the volume of Mr F Gardner Williams on “The Diamond j> 
Mines of South Africa ’ Here it must suffice to state 
that the De Beers’ and Kimberlej floors whither the 
“ blue ground ’ is comejed, and where it is spread out to 
M eather, cover an area of two thousand acres Here the 
blue ground is harrowed, and if necessary watered After 
various crushing, washing and screening operations, a 
material is obtained m which the diamonds have become 
concentrated This passes at last into a remarkable 
machine called the Greaser The misture of pebbles, 
which we may call the concentrate, contains many 
minerals other lhan diamonds, such as garnet, ilmenite, 
enstatite, chromite, zircon, kyanite, diopside, and half a 
dozen other species, larjing m density from 2 6 to 5 3 
When this mixture flows in a current of water on to a 
senes of sloping cast iron rocking planes covered with a 
thick lajer of grease, the diamonds adhere to the grease, 
while the other minerals, both those whico are heavier 
and those which are lighter than diamond, are earned 
fonnrd and uva} Bits of metal and of iron pyrites do 
get embedded in the grease along with diamonds, and if 
any corundum were present it would also remain, but the 
separation of these substances from the grease and from 
the diamonds is quite easy The grease loaes its adhesive 
poiierby becoming superficially incorporated with minute 
portions of water, and tbea needs remelting and re 
spreading on the osallating "greasers ” This discrimi 
nating process is based upon the differing suriace- 
attractioiu of certain mineral:, for water on the one 
and foro/Iyand greasy matenalson the other Jn 
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words diamonds and a. few other minerals such as 
sapphires are apparently more easily oiled than wetted, 
while the far greater number of minerals are more easily 
wetted than oiled 

The following table gives some particulars concerning 
a few of the best known and most important cut diamonds 
above lOo carats in weight The figures quoted are 
carats but are probably not in all instances based upon 
one exact standard^ — • 



ORIGIN 


WEIGHT 


THE ROUGH 

WHEN CUT 

Star of Africa or CuUinaa 

S Afnca 

3025S 

j I 516J 

III 309* 

Nizam 

India 

_ 

277 

Jubilee 

S Africa 

O34 

239 

De Beers of 1888 

S Africa 

4281 

228J 

Kimberley before 1898 

S Africa 

35*1 

199? 

Orloff 

India 


>94? 

Dar>aiaut 

Ind a 

— 

286 

Victoria or Imperial 

S Africa 

457i 

iSo 

Taj 1 mah 

India 


146 

Regent or Put 

Ind a 

410 

136! 

Austrian Velio v 

1 Indta^ 

— 

>334 

Star of the South 

Braxtl 


>25? 

Tiffany bellow 

S Africa 


I25i 

Stewart 

S Africa 

2S8i 

220 

Jul us Pam 

S Africa 


120 

Koh I nur 

India 


IO61V 


Full discussions of the history of most of these 
diamonds and of many others will be found in the works 
named in the Bibliographical Notes Dr Max Bauer’s 
“ Precious Stones’ contains a good set o^ figures repre 
senting most of the celebrated big diamonds of the world 
A large uncut Cape stone, given to the British Museum 
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by John Ruskm and named after Bishop Colenso, is a 
good octahedron of 129! carats 

Diamonds and the more valuable of precious stones 
generally are bought and sold by the weight called a carat 
This carat, whatever its precise value, is always con'idered 
as divisible into 4 diamond grams, but the subdivisions of 
the carat are usually expressed by the vulgar fractions, 
one fourth, one eighth, one twelfth, one sixteenth, one 
twenty fourth, one thirty second, and one sixty fourth 
The origin of the carat is to be sought in certain small 
hard leguminous seeds, which, when once dry, remain 
constant m weight The brilliant, glossy, scarlet and 
black seed of Abms precalortus constitutes the Indian rati, 
about 2 grams, the Adenanthera pajomna seed is about 
4 grains The seed of the locust tree Ccratoma sihqiia, 
weighs on the average grams, and constitutes, no 
doubt, the true origin of the carat 

The carat is not absolutely of the same value in all 
countries Its weight, as used for weighing the diamond 
and other gem stones m different parts of the world, 
is given, in decimals of a gram by the majority of the 
authorities, as — 

Madras 2073533 | France zo 5 

Vienna* 20613 | England 205409 

Frantfort 20577 Spam 20^393 

Brazil and Portugal 20575 Hollandt 205044 

Assuming the gram to correspond to 15 43233 English 
grains, an English diamond carat will nearly equal to 

3 17 grains It is, however, spoken of as being equal to 

4 grains the grams meant being “diamond ’ grains an 1 
not ordmaryetroy or avoirdupois grains Thus a diamond 

* Schraufgnes 2057 -f Scbrauf gires 20613 
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gram is but 7925 of a true grain In an English troy 
ounce of 480 grams there are 151^ carats, and so it will 
be seen that a carat is not indeed quite 3 17 grams but 
something like 3 1683168 grams, or, less cxacti} 3 168 
grains Euriher, if we accept the value in grams of one 
gram to be as stated above, 15 43235, and if there be 
151^ carats in a troy ounce of 480 grams, it will follow 
that an Englisli diamond carat is 205304 of a gram, 
not 205409 as commonly afliiined By recalculating the 
val e of the diamond carat, as used in different parts of 
the Nvorld into its scientific equivalents m the metric 
s>stcm, the weight to four places of decimals will become,* 


iccording to Mr 

Low IS D A Jackson* — 


Turin 

«35 

Uollard and Husna 

2051 

Persa 

J095 

Turkey 

2005 

Venice 

2071 

Spaut 

1999 

Austro tluogary 

20C1 

Java and Borneo 

1969 

Prance 

2059 

Florence 

15165 

Portugal and Urasil 

205s 

Vrabia 

>914 

Geraiao> 

2035 

EK>P‘ 

1917 

CngU’id and British 

India 2055 

1 Oologoa 

iSSC 


From time to time attempts have been made to assign 
a dctinitc weight totliecaratvvhereveruscd I or instance, 
It w IS suggested in 1871, and confirmed in 1877, by the 
diamond merchants of London, Pans and Amsterdam 
that a diamond carat should equal 205 of a gram This 
value has now been largely superseded bj the “ metric” 
carat of oin, fifth of a gram, or o 2 This has become the 
legal standard in France, Holland, Denmark, Japan, and 
man> other cuuntries The Lngltsh, or Board of Trade 
cirat, however, still remains at the rather high figure of 
o 205304 gram * 

• Modern Metrology p jyy 
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It maj be \mag\ned that the diamond does not lend 
Itself readily to the art of the gem engraver, still several 
engraved diamonds exist Of these, two signets are 
preserved in the Ro>al collection at Windsor One 
representing the Prince of Wales plumes was cut for 
Charles I when Prince of Wales, the other and more 
important specimen is the armorial signet ring of Queen 
Henrietta Maria This had found its way into the last 
Duke of Brunswick s collection and then became the 
property of the city of Geneva The late Dr Drury 
Forlnum bought it and presented it to Queen Victona 
It was engraved m January 1629 to the order of Charles I 
by one Francis Walwyn, who received the sum of 1^267 
tor his work and for the cost of the boarl used There are 
other engraved diamonds, mostl> of the seventeenth 
century, of European workmanship in various museums 
and Royal treasuries, but neither from the artistic nor 
mmeralogical standpoint are they of much importance 

Diamond ts rtprlunUd tu tiu: Towislunt Collection by eight 
specimens 

Diamond A natural crystal of octahedral form, having 
curved faces, and with its edges replaced, and so passing 
into a dodecahedron, |iq diani claw setting on swing 
mount 1172 — ’69 

Diamond Black, brilliant cut, nearly circular ^in diam , 
bordered with 14 small roses, coronet mount 1173 — 69 

Diamond Colourless, brilliant cut, nearly circular, ,^5 in 
diam , siKer claw setting, on chased gold shank 1174 — 69 
Diamond Hqpey yellov .brilliant cut, circular , ,^*»in diam 
with 8 roses, one on each point of the coronet mount 
(Hope catalogue, p ay.bio 19) Plate I fig 1 1177-69 
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Diamond Pale greyish green, bnlliant cut , • 

with 6 roses one on each point of the Coronet mount 
{Hope catalogue p 28 No 24 ) Plate I fig 2 

1176 — 69 

Diamond Bluish grey brilliant cut, circular ^lu dnm 
bordered with 12 brilliants set in silver, on gold mount 
^ 1175— ’6g 

Diamond Pale mdigo blue bnlliant cut by‘^^in 

bordered with la 4- 6 = 18 bnlliants ’ X179 — 6g 

Diamond Pale pinky cinnamon hue, brilliant cut tV’^ 
iin bordered with 12 small brilliants set in silver, on the 
openwork mount (Hope catalogue, p 27, No 15) 
Plate I fig 3 1178— ’69 

Corundum 

Sapphue, Rub}, and Onenlal Amcth}st 

Next to the diamond m hardness must be placed the 
many varieties of the species called corundum This 
includes the sapphire, the ruby, the oriental amethjst, 
the oriental topaz, and a whole crowd of stones, practi 
call} identical in composition, but presenting great 
diversity in colour and optical properties All these 
varieties belong, however, to the mineral species corundum, 
the Trench cortiidoit, and consist of crystallized alumina, 
the oxide of the metal aluminium From the minera 
logical, or rather from the physical point of view, the 
colour of these stones is of no account, while chemistry 
has not as yet succeeded in discovering much concerning 
the causes of the variations of colour vvhicfi determine the 
very different values set upon different specimens of 
corundum That there are small tjuantities of magnesia. 
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oxide of iron and silica in rubies and sapphires of all hues, 
has been ascertained, but this fact docs not furnisli the 
due to the cause of the blue of the sapphire or of the red 
of tlie ruby. That certain chromium compounds impart 
a red line to. certain artihcial preparations, both crystal- 
lized and\itreous, of alumina, will not count for much in 
the absence of proof that all rubies contain chromium. 
That iron is the cause of the dark colour of emery and 
other impure corundum is, however, certain: indeed some 
specimen^ of emery contain half their weight of iron 
oxide. ' 

Coloured corundums, when strongly heated, generally 
change their hue, pale blue .and pale yellow stones 
becoming colourless, and violet stones retaining only the 
red constituent of their original colour. In Ceylon the 
native dealers frequently offer for sale specimens exhibit- 
ing a beautiful pink or rose colour which is not natural, 
but has been produced by ** hnng ’ inferior corundums of 
the purple variety or oriental amethyst. 

Corundum always occurs in cry'-lals or is at least 
crystalline; the forms are six-^iJed prisms or pyramids 
belonging to the hexagonal (rhoiiibohcdral) system. The 
lustre is vitreous except on the basal planes, which arc 
often pe.irly. The six-raved star ^cen in many cloudy 
sapphircx ami rubier, especially when cut eii cabochou with 
the summit of the curved surface lying in the direction of 
the pritu.ip.al .axi-. of the pnsm. is due to the peculiar 
intim.ate structure of the crysLil. In such a case some of 
the incident hglu i> rctlecteil regularly either from the 
internal surf.i^cs of the layers winch make up the crystal, 
or of minute cavities or inclu-ions therein. When this 
chatoyant lustre is very marked it gives us the “astenas” 
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or star stones known as star rubies when red, and star- 
sapphires when blue or grey, the star sapphire is the 
ceyauiiia of Phny 

Large rough crystals of pale blue sapphire from Ceylon, 
usually waterworn, but still retaining their hexagonal 
form, are employed for rock drills and for other mechani 
cal appliances and instruments Some of these crystals 
weigh as much as a pound avoirdupois The smaller 
specimens often exhibit one or more zones of blue m 
planes perpendicular to the principal axis of the prism, 
while surface stnations in the same sense are very 
common Very rarely true twins occur, but not infre 
queiitly two or more crystals are associated by interpene 
tration Cavities, generally of microscopic size, abound 
m these large cloudy crystals, in a few instances, a liquid 
with a bubble of gas or vapour may be seen tn a cavity of 
large size The canties have angular walls, and occasfon 
ally may be regarded as “negative crystals What is 
termed the “ habit of corundum crystals differs much m 
the case of specimens occurring m different localities 
For example, while the Ceylon sapphires exhibit a form 
prismatically developed— a hexagonal bi pyramid — the 
specimens from the Helena district on the upper teaches 
of the Missouri in Montana, USA are flat crystals 
in which the basal planes of the rhombohedron are 
conspicuous 

The hardness of pure transparent corundums, whatever 
their colour, is generally given as 9 In reality, there are 
differences in hardness between specimens from different 
localities and of different hues As a rule,«the true, rich, 
red ruby can be slightly scratched by white, blue and 
yellow sapphire, yet, on the other hand, if a lipidary be 
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questioned on this subject of relative hardness he may tell 
the inquirer that out of ten corundums from rings which 
he receives to restore their lost polish, nine will .bC sap- 
phires and only one a ruby. ' 

The specific gravity of pure, transparent corundum, 
including the colourless, jcllow, red, and blue varieties, 
is as nearly as possible q, the extremes being about 3’97 
and 4*05 respectively. A fine yellow stone without flaws 
gave 4 ‘oo6. 

All corundums possessing a distinct colour are invari- 
ably dichroic. By tins property rubies can be at once 
discriminated not only from garnets, but al$o from spinels. 
The dicHroiscope shows, with the true ruby only, two 
difiercntly coloured squares. Similarly the sapphire can 
be thus distinguished from the blue spinel, and of course 
from blue pastCs %‘The.twin-coIours, polarized in opposite 
planes, are thesd-^' . 

- Knbjt ■'pig.V. blood- 

There can be no doubt that part, at least, of the peculiar 
beauty of fine rubies and sapphires is duo to the play of 
different hues caused by their dichroism. 

The ruby, when of perfect colour and fair size, is more 
valuable than any other precious stone save the emerald. 
If a diamond of fi\ e carats be worth £330, a faultless ruby 
of the same weight would sell for £3,000 at least. A verj' 
fine stone of a single carat may be worth as much as £100. 
.Ml or nearly all the fine rubies met with in collections are 
believed to iiave come from Burma. The district of 


tfoausp,ec«, Fij. X 
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Mogok 111 Upper Burma in a mountainous region iiiclu Its 
the most important ruby tract The town of Mogok is 
Itself ninety miles N N E of Mandalay Two very fine 
Stones from this locality reached England in 1873 When 
recut the) weighed 32^3 and 39f*5carats respective!) The 
rubies from Siam are, is a rule not only too dark in 
colour even verging on a brownish red, but they arc also 
slightly cloudy A large cut ruby, probably from Burma 
was offered for sale at Christies auction rooms on 
May 7, iSgG It weighed carats and was of dn 
oblong form its colour was somewhat inclined to pur 
plish red and was not very bright This unusually large 
Tuby fetched j(‘8, 000, or at least it was knocked down or 
bought m for that sum It should be added that this 
stone was rather clumsily mounted with four fine Krge 
brilliants as a brooch Although Ceylon does not produce 
many fine or large rubies a"* very beautiful specimen was 
lately found m the island It weighed 4^- carats and was 
at first thought to be an extraordinarily fine spinel Its 
colour is difficult to desenbe but perhaps the phrase 
deep dark scarlet indicates its hue 
Sapphires that is blue sapphires are not only more 
abundant tlian rubies but they are more frequently found 
of large size In Siam and Ceylon occur the chief 
localities for fine sapphires but inferior, or we should 
perhaps say less important, specimens- are met with m 
many parts of the world An important locality is m the 
Zan^kar range m Kashmir several others have been 
discovered m the United Status One of these is a com 
paratively new locality some distance fronvthe original 
sapphire district m Montana It now yields many small 
sapphires of a uniform and iairblue colour These stones 



